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PREFACE AND SUGGESTIONS 

The author feels no hesitation in taking the ground 
that agriculture has an educational, or mind-training 
value, fully equal to geography or history. The facts 
presented in agriculture are quite like those of phj'sical 
geography in particular ; the description of the develop- 
ment of crops, live stock, and agricultural industries gener- 
ally is the very Lest of liistory. In atldition, the study 
of agriculture has a manifest advantage in training the 
hal)its of observation, as it treats of things that are about 
us — that niay be seen, heard, and felt — and therefore 
truly educates through the environment of the pupil. 

If a geography class could Ije taken to Mount Vesuvius 
and could see the great volumes of ashes, cinders, and 
lava that are belched forth, covering hundreds of square 
miles with rich soil, -what a lesson it would be in world- 
building and what an inspiration to the whole school and 
the whole community ! In agriculture wo teach facts 
that may be verified f>n tlie farm, in the garden, by the 
roadside, and in the forest, and facts, too, of greater im- 
jiortance by far to tliat community than the operations of 
the far-away volcano. Beyond all tliis, agriculture will 
impart a mass of useful infoi'mation about the greatest 
business in tliis country, whicli farmers cannot any more 
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vi PREFACE AND SUGGESTIONS 

afford to do without than doctors could affortl not to know 
that the blood circulates. This information, jjut into the 
minds of pupils generally, will be imparted in a great 
measure to the present generation of farmers, and will be 
reflected in better methods and better results on the farms 
of the country. 

Agriculture can without any doubt be taught as easily 
as any other subject, if the truth is told, if it is put into 
simple language, and is arranged in fairly logical order. 
This book has aimed to meet these conditions, and on ac- 
count of the want of preparation on the part of many teach- 
ers, has a faithful list of questions at the end of each 
chapter. No one can answer the questions witliout under- 
standing the subjects. It is believed the questions will 
be a great help to teachers and pupils, and will enable any 
teacher to teach the subject quite as easily as geography 
or history can be taught. Indeed, it is believed tliat most 
teachers in country districts actually know much about 
agriculture, although they may never have read any book 
treating it. 

The author does not believe that most country teachers 
will have time and means to provide a large amount of 
illustrative material in the way of a farm, live stock, 
garden, orchard, and laboratory. Teachers of history 
and of geography are not expected to follow any such 
method, and their only illustrative material consists of 
pictures, or maps and globes, of things generally removed 
a thousand miles of distance or a hundred years in time. 
The principles of agriculture covdd be taught as well by 
the same means. Whenever a teacher is fortunate enough 
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to have a pupil who has seen the battlefield of Gettysburg-, 
it is never difficult to teach the history and geography of 
that whole region to that pupil and to the whole class. In 
teaching agriculture you teach something that all the pupils 
and their parents know something about, and their interest 
Avill be keen. An appeal to what the pupil has seen or can 
see for himself will in a great measure compensate for any 
lack of direct illustration. You are teaching something 
about the pupil's old friends and acquaintances, and you 
are less dependent on experimental work on this account. 

It is not believed that any considerable percentage of 
the schools are in position to make agricultui'e more 
of an outdoor than a class-room subject. Neither is it 
advised in teaching this book to try to vary the order 
of chapters taught to better fit tlie seasons for experi- 
mental work. Agriculture is certainly a valuable class- 
room study ; it should be so used, and calling to mind 
what tlie pupils have experienced and stimulating tlicm 
to find more will constitute the best experiments. Then 
make all the suggested experiments and observations that 
time and means will permit. Try to get still others made 
by the patrons, who should always be consulted on account 
of their invaluable practical experience. Remember, these 
farmers know more than the author of your text-book 
about many agricultural matters. 

In preparing this book the autlior supposes that its 
readers are acquainted to some extent with agricultural 
matters from practice and observation. Tlie smaller 
details of information have been left to be got in some 
other way, if not already known. Only the general truths 
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and useful jarinciples about the main features of agri- 
culture have been attempted. 

No attempt lias been made to agree with other authors : 
in fact, in many very important matters, views directly 
opposite to those of most agricultural writers have been 
taken. Agriculture as a science is new. Much tliat we 
believed true ten years ago lias been disproved. Tlie dis- 
credit attaching to so-called " Ijook farming" no doubt 
came about from tlie widespread j)ulilication of sri nuicli 
matter that was untrue and hurtful to tliose attempting 
its jjractice. The Agricultural Experiment Stations of 
the country liave given us tlie most i-eliable agricidtural 
literature we liave in the recoi'd they have made of their 
own research and of the practical work of farmers with 
wliom tliey have cooperated. In differing with other 
autliors, most of wliom wrote a number of jears ago, this 
work is in substantial agreement \\'ith tlie coniliined re- 
sults of all the expieriment stations, so far as these 
results have been published. It is fully Ixdieved that in 
this little volume enough of trnlli ai)i)lical>le to the sec- 
tions intended to be served will be found, and enough 
of error has been pointed out to make the book one oi 
general usefulness. 

Wliile written for the schools, this work sliould be no 
less valuable for tlie farmer and general reader. Tlie fact 
that it gives useful information about agricultural affairs 
ill language easily miderstood, being otherwise suitably 
arranged for school work, sliould make it onl_y more 
valuable to the farmer, who is a student no less than the 
public school pupil. 
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The author has received valuable help and advice from 
Dr. II. II. Harrington, President of the Texas Agricul- 
tural and ]\Jeclia,nical College, and Dr. C P. Fountain, 
Professor of English, who patieutl}' criticised the entire 
work. He is under obligation also to almost tlie entire 
faculty of tlie aljove-named institution for kind assistance. 

Ja.m-auv 13, 1908. 
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ELE^FENTS OF AGRICULTURE 

SOUTHERN AND WESTERN 
CHAPTl-:!! I 

THE RESOURCES OF THE FARMER 

I'siAi.LV tlie Hrst oliject of tlie faniiiT is t(3 grow plants. 
'I'liosr iiiav 111' iiseil or sold, or tlio^' iiia^' lie fed to animals, 
and llie animals or ;inimal products nsed or sold. I'^ir 
example, eolion mav l)e ga'owii and sold, and tin: seed ma\" 
he fed to cows, and milk and luittcr pi'odnccd foi' lionu' 
use ami for salr. 

Plants Necessary for Man and Animal Life. — idie earth 
and tlie air are ricli in the things needed to produce honr 
and muscle and hlood. Yet animals would star\'e if thev 
tried to live on rock, or earth, ^\'llicll is only ground-U]) 
rock. Man and his ser\'a.uts, tlie otlier animals, cannol 
digest ro(dc or eai'tli. Neither can they use (i"> hudd u[i 
tladr hodies any of tlie gases of the air thcN" breathe. 

Infants, however, our other servants, send thoir little 
thi'eadliki^ roiits all through the soil. These i-ools twine 
themsehes ahont the little roidis, or soil grains, and su<d< 
from tlieni tlie sulista.nces they need for gi'owth. Their 
grc'cii leaves, (oo, tlii'ough litlh; o[icnings or lireathing 
pores, lciio«'n as .sfi'i/Ki/d, take in the gases of the air, and 
find in tlicse one' of the most inijiortant things needed to 
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2 ELKME^'TS OF ACiKICULTURE 

make them large and strong'. This same element is also 
needed for the growth of our bodies, and since we can get 
none of it from the air, we must get our supply b}' eating 
plants or substances obtained from plants. So, by eating 
and digesting tlie plants, we can use the materials the 
plant roots get from the soil. 

Earth, Air, and Water. — iVU tlie animal kingdom, in- 
cluding man, is made u}) of the elements of the earth, the 
air, and the water. Water is the only one we can use 
ffir growth without the help of plants, but we cannot live 
on water. If it were possil_)le that all the plant world 
could go on a strike, animal life perhaps could not endure 
on the earth more than a month. 

Plants purify the Air. — Our faithful servants of the 
plant kingdom not only stand between us and starvation, 
but also purify the air that we breathe. When we breathe 
the air, part of the oxygen gas we take in is used in the 
lungs to purifjf our blood. In its place we exhale, or 
breathe out, a gas called carbonic acid gas. The air of a. 
closed room which contains very much of this gas is unfit 
for breathing. 

Plants use Carbonic Acid Gas. — Wlien green leaves 
take in air, they use the carbon of the carb{_inic acid gas 
which the air contains, and give out })ure oxygen. If it 
were not for this work of plants, the whole atmosphere 
would become so filled witli cai'ljonic acid gas as tn be 
like a small, close room. Animal life would jjrobably 
SOI in cease for want of pure air- You may ask wliv we 
do not die in winter when there are few green leaves. 
Your geography teaches that the trees are green in wilder 
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thvciughout tlie .Southern hemisphere, and are green in tiie 
tfinid zone all the time. Winds bring pure air to lis in 
winter, and carry away the air of our zone to be purified. 
Animal Life of Use to Plants. — Animals in turn give 
oft' from their lujigs carbonic acid gas for plants. lUit 
tlie burning of wood and coal and the rotting of leaves, 
wood, and other vecretaljle matter also make this o-as. 
So the plants could live without tlie animals, but pnib- 
ably they would not tlirive quite so M'ell. As animals, 
including all worms, insects, etc., die, their bodies rot and 
add richness to the land. Earthworms and many other 
hiwer forms of animal life make holes in the soil, let in 
ail', assist water to drain away, and by eating jDarts of 
the soil and grinding it make it finer and richer. 

Animal Manures. — The larger farm animals, such as 
Cdws, horses, sheep, and hogs, eat grasses, weeds, corn, 
and otlier foods. 'Flic horses and mules give us work ; 
the cows, mill': and butter and Ijecf ; and the liogs, pork 
and lard. At the same time, if tlie fai-myard manure is 
saved and used on tlie land, the fertility of the soil will 
be kept up ami the crops will be hirge. 

Value of Manure. — It is often true tliat the manure 
]jri)du<'ed by live stock is wortli iiK.ire than tlie cost of tlie 
food eaten by tlieni. This is true in feeding cotton seed 
wlien it sells for a low })rice. Then certain hay crops, 
such as peas, peanuts, alfalfa, and others, get tlieir most 
costly fertilizing ingredient from the air. Even when 
tliese crops are cut for hay, their roots enricli. the lanil. 
If tlie liay is fed to stock, very rich manure is produced. 
With plenty of live stock and crops like tliese to feed 
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them, we would lune very fertile land. 'I'hese things 
will l)e discussed at length later nn 

(.lUKSTIoXS 

What ]iro(liicts dci tariiit-rs nmw ? (iivi' examples. ^\'liy coulil not 
animals live witlidut plants? ^X'liPi'i' du tin' materials tlia.t oar bodii's 
are nia.ili' of ciam' froiu? Fmni wliat dilTcri'iit sourees do ])lants t;et 
the materials to i;ro\\ witli? W'lial" rlTcrt do plants have on the air 
we lireatlieV AVhy do animals male the air lielter siiiti'd to noin'ish 
plants? What is the name of the gas thai ]ilant leaves take in from 
the air? How does the ail' lieeome pui'itied in winler? What ettect 
does animal lit' lia\'e on the ferlilily of the land':' May animal 
man ares evi'i' have more \-aliie than the eosl of I he foods rhe .'inimals 
eat? AVliy? Why do eerta in ci'ops enrich Ihi' hind rapidly',' 

Observation. — Did yon e\'er notie{j where old Inn^e lots or callle 
pens have heen pnt into enlti\ation how I'ieh I he land is, and how 
loll"' iti I'eniains I'ich ? 
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THE BUILDING OF A PLANT 



Ix order to grow plants we Ufud seed, soil, moisture, 
air. wa.nnlli, and liglit. Some plants, such as weeds, and 
(n'en some useful plants, neeil no _-^'^, 

sowing (11- cultivation. 

The Seed. — A seed is gencrall}' 
a. little package of rieli foodstuff X-yf. 
for young plants, containing a 
germ, or young [)laut itself. 'i'lie 
germ and the food are usually dry 
so as to keep well, and are covei-ed 
with a nearly waterproof coal to 
preserve then\ till a suitalile season 
for growing comes. 

The Seed and Root. ~ When tlie 
weatlier Ijecomes warm enough, 
tlie seed is sown in moist soil, the 
germ .sprouts or swells and hegins 
to grow. The little plant uses the 
fo<.>d stored up in tlie niotlier seeil 
at first, till it can send out little roots through the soil to 
gather food and water for itself. 

The Root, Stem, and Leaf. — In the meantime tlie plant 
has made a stem, and on top of this have grown some 

5 




Fr, 



1. — SPKOrTlNG Pka 
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green leaves. These leaves li;i\e little openings, and the 
stems (if the plant ha^■e little channels for the food and 
water to pass np and down. As already learned, the 
stomata of the leaves take in earlMHiic acid gas "with the 
air. By the aid tif sttidight tlie g'ri'eii leaf takes the car- 
l)on, eouibines it with watei-, and makes sugar, stareli, 
wood, and other materials. The leaf gives off the oxygen 
ptire for tts to hrcathe. 

What Plants are made of. — Alioiir half the weight of 
dry plants is carljon, most of which is gotten from tlie 
air. So we see the leaves are ipiite as useftil in feeding 
plants as .are the roots. 

Air, Water, and Soil as Food for Plants. — Nine tenths 
or more of the weight of dry jilaiils is made up of ele- 
ments which plants get from water and air together. ( )iie 
tenth, or generally less, is ma.de up of materials di'awn 
from the solid earth. liurn a plant, and the part it got 
from the air and water \\ ill go off in smoke and other 
gases. The jDart that came from the solid eartii ^\■ill 
remain as ashes. 

When plants, oi- parts of plants, rot the same thing 
happens: the part that comes from the air goes ))ack to 
the air, and the part that comes from the earth goes hack 
to the earth. 

Plants build Animals. — The ash of plants is tlie part 
that makes the bones of aiiimals, while the sugar, starcli, 
and oils of plants j^roduee the fat of the animal bod\'. ;iiid 
also supply heat to keep the body warm and force to pi'o- 
duce motion and work. jMost plants produce some sugar, 
as stigar cane ; some starch, as corn ; and some oil. as cot- 
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tun seed. Other constituents in plants produce in ani- 
mals muscle, fat, blood, hair, skin, etc. \Vc will discuss 
these things more at length later. 

The Main Purposes of Plants. — The main i)urpose of 
every plant appears to be to produce seed, or in some 
other way to make other plants of the same kind. Peo- 
ple and animals sometimes consume the seed, routs, or 
stems ihat would produce new plants, and Hometimes parts 
that \\'ould not reproduce. The new seeds ai'e generally 
the most valuable for food, as in the case of rice, wheat, 
and corn. 

QUESTIONS 

AVhat is a seed, and what dues it contain? What ]irovisi()n is 
made in every seed for tlie young plant to grow IVoni it? Of whal 
use are leaves of plants? How do plants get tlicir siJid food frcjm 
the soil? Does a plant use all the wati-r the roots take in from the 
soil? l-)o plants get more of theii' food from tin' air or from thr 
earth? What common substances does the plant make out of the 
carbon it gets fioni the air and the water it takes from the soil? 
About what part of the dry weight of a jilant is derived from thi- 
soil? What part came from the air? Whei-e did tlie other jiart 
come from, , and how much does that make of the whole? If you 
burn a plant, where do these materials go? How nearly is rotting of 
plants like burning them ? What part of plants makes the bones of 
aninuils? AVhat do the sugar, starch, and oils of plants produce in 
thn body of the animal? Do all plants ]u-odiice some sugar, starch, 
and oil? What pai-ts of plants d(j people and animals use? 

Experiment. — Weigh a bundle of dry grass; bui-n it and weigh 
what is left. Ycm can do this at school during recess. 
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THE MAKING OF THE SOIL 

The Soil and how it is Formed. — Althougli })lants yet 
fully half of their food fiuia the air, we eaiimit change 
the ail' tu make it l)ettei' litteil f"i' growing ihcni. I'laiits 
get almost all tlie other half of their fond from water, 
and all their soil food by the helii of A\atei'. \\'e caji 
supply \\ater sitmetimes, and ean always so \\'ork the land 
as til make the rain water in the soil last a long time 
during drought. 

The soil itself affords nn nuire than ten per eerjt of the 
weight of plants, and sometimes not o\er one or t\\d per 
eeut. Yet we can often so work the land and fertili/.e 
it as to double our crops. 

Soil made of Rock. — The earth was once covered with 
solid riiek. Now it is generally covered with deeom- 
[losed ro(dc to a depth of a few feet to a hundred or more 
feet. This poAvdered material is called no/'/. The top 
layer of this for a few inches is generally darker in cnlor 
than the deeper layers, and is calleil to/} xuU^ or ifuil. 
while the layer nndor this for some distance is called 
si(hsoi/. The njiper layer is generally dark in color lie- 
cause there is nnxed with it rotting leaves, stems, and 
roots of plants. I'his material is often called liunius. 
I'lnws generally run about (h'cj) enough to turn over this 
top soil, leaving the subsoil unbroken. 
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How the Rock was ground up. — Ofolog-y, the science 
^\■|licll ti'ui.'lies llie piist hi.st"r\" nt' tlie eartli. tells us some 
iulei'estiijg' stories about how the soil was made. The 
sui'face of the earth was at first c(.)\ere(l with melted rock, 
surrounded Ijy air coutaiiiiHg water A'aj)or, as we liiid the 
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air to-day. As the va[ior higli in tlie air became cold, it 
foi'iued rain, which fell ou the hut rock. ( )f course the 
rain cooled the rocl^ and cra<'ked it. As the rain water 
•was heated, it rose in steam, and reaching the higher 
air, grew cold, and was again condensed into rain. 
Again it fell and cooled and cracked the rocks still nior(.'. 
Finally the rocks became cool eni.iugh for the rain to form 
little streams, and to ^\•ash and grind the little pieces of 
Ijroken rock, and se|)arate the coarser frinn tlie liner pieces. 
As the \\ hole surface of the earth cooleil, nuDuntaius and 
\'alleys. lulls and hollows, were formed. Many large 
ci'ack's, or seams, were also made in the earth's ci'ust. 
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Colli weathei' canif ; rain tilled all the ereviees and 
cracks of the rcicks, and fro/.c. \'(>u know how ice will 
break pitchers, vases, nrliottles. When water freezes, it 
expands with resistless foree. Of cdurse the rocky sur- 
face was split by the ice. Wlii'n the ice melted, the water 
formed into swift streams, carried tlie broken rock aloiiL;' ; 
deposited l)owlders here, g'i'a\'el yonder, sand at another 
place, and tine soil at still another. 

Streams are steadily doini^' the same things ti:i-da\'. 
Rocks are still being broken throughout the uiountaiii 
I'egions by rain and ice, variation of temperature, winds, 
and other ageucies. 

Early Plant Life. — \\'hile soil was thus being made, 
lower forms of jilants, like Urliciix and mosses, came and 
fastened themselves to the rocks. The roots of plants 
seem to give out an acid that eats away, or dissolves, 
the rock. These low foims nf plants may be seen to-dav 
slowly eating away old gra\('slones and stone walls and 
buildings. Plant roots will cut furro\\s in the surfaces of 
tlower pots. When these first jila.nts died, they added 
some humus to the soil and made it better. This fitted 
the soil for higher plants. Finally, animals of the lower 
kinds appeared, and w hen they died their bodies became 
a part of the soil. 

Glaciers. — At one period in the earth's history ihei-e 
was intense cold everywhere. ^luch of the \\a.ter vapor 
of the whole air fell as snow or sleet. AVliole valle\s were 
tilled with moving ice, and fornieil wliat are known as 
(jlaciers. One of these, whi<'h extended over part of the 
northern portion of the L'nited States, is said to ha\e 
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lieeii a. thousand feet deep and a thousand miles wi( 
moved toward the south, tearing- away rocks, and e 
away parts of hills and mountains. 
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]\I()st of the rocks thits collected sank to the bottom of 
the ice mass, and scoured the solid rock of the earth until 
they ground themsehx^s into ]>owder. Thtis enough fine 
rock dust was made to cover a good part of the continent 
with soil. This deposit, left after the melting of the ice, 
is known as drift i^oil. 

Stream Action. — The work of moving and sorting the 
materials l)y the streams lias never ceased, livery creek 
or river moves rock, gravel, saiuh or tine sediment. When 
a swift stream overflows its haid-:s, the current of the water 
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is eliecketl, and its g•l•l^^■el and sand are allow ed to settle. 
A\d)eii the water gets fartlier -dWiiy from the clumnel and 
begins to run more slowly, it allows line nind to settle. In 
this \\a\- stiff, niudtU' soils are made. 
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Wind-blown Soils. — Not oidy do ice and rniming water 
move soils, but in dry countries the wind l)lows enough 
dust and sand to build up the land several feet deep. 
Streams have been filled, raili'oad tracks covere<l, and 
eveji cities have l)eeu buried l)y M'ind-blown soil. Just 
north of the Canadian liivcr in llempliill (_'(uiii(\-, Texas, 
is a beautiful example (jf wind-formed soil. The south- 
west wind has blown away the fine particles of soil and 
left great mounds of coarse sand for many niilcs. Farther 
uni'th finer particles settled an<l formed a loam soil. Still 
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farther north the finest soil settled and made a silt or clay 
soil. 

S3dentary Soils. — AV^hile much soil has been trans- 
ported from where it was first made I'roni rock, much uf 
the eai'th"s surface is covered by soil made from the roi.-k 
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lying just under the surface. The soil of much of Ihe 
black prairie land of Texas ami othei' Southern States 
was formed in this ^^'ay. I'he lime I'ock is only a few 
feet under the surface. A\'hite, grayish, or blue lime rock 
powdered up and mixed with liinnus, or rotting- vegetaljle 
matter, alwaj's turns black. Tlicse soils, lying \\'hcrc they 
were formed, are sonretimes called xi-Ji'iitari/ sniJs. Those 
moved bv ice and water and wind are called transporti'il 
foils. 
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QUESTIONS 

Why is it impossible to change tlie air so as to make it feed 
plants better? What can lie done to the soil to make plants 
gi'ow better? Is it often profitable to furnish plants extra water? 
Is it piossible to work the land in a way to make the rainfall 
last longer? What is soil? AVhat is soil made of? What do you 
call the ufiper part of the soil, and what the lower part? What 
ma.kes the soil darker in color than the subsoil? What do you call 
rotting vegetable matter in the soil? How deep do plows generally 
run? What is the name of the science that teaches us the past his- 
tory of the earth ? What was the first condition of the surface of the 
earth? IIow did it become cooled? What effect did ice have in 
breaking up the rock of the earth's surface? AYhere is soil being 
made at this time? What sort of plants first grew on the rocks, 
and what effect did they have? Hescribe how glaciers help make 
rock into soil. The soil made liy glaciers is called by what name? 
Kxplain how streams sort out different kinds of soil. I'esides water 
and ice, name any other means by wdiich soil is moved and sorted 
out. 'W'a.a the soil of the black prairies of Texas, ]\Iississippi, and 
Alabama tran.sported, or is it lying where it was formed? 

Experiment. — Heat different kinds of rock; pour water on them 
while hot. Note how many crack and break and how many can be 
easily powdered up. Do this at recess or after school. 

Tn winter notice liow banks of ditches, streams, etc., crumfilc down 
after a freeze. Make a little lime by burning chalk ; mix it well in a 
ball of nmd made of stiff' clay. Let it dry, keep it, and ob.serve it 
from day to day. 

Stir a qu.art of clay loam soil violently in a bucket of water ; let the 
w ater rest a second or two and pour the water off' into another bucket 
avid let it settle for an hour. Dr)' the settlings in both buckets and 
•see what kind of soil you have in each. 
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KINDS OF SOIL 

Sand, Clay, and Loam. — \\\' generally know a sandy 
or clay soil when we see it. Sandy soils are made up of 
coarse particles of rock, and clay soils of very tine mate- 
rial, lia\-ing scarcely any grain at all. t'lay soils ma}^ be 
(if any color, and are generally sticky when wet. They 
arc usually richer than sandy soils, hut harder to work. 

A mixture of sand and clay, especially when containing 
a gdod quantity of humus, is ^\'hat is called a locnn. Be- 
sides, we have clci'/ lonmx and sand^ hxti/is. Tlie loam 
soils nearly always drain well and are easy to work; tliey 
arc usually richer than sandy soils and stand drought 
l)ettcr. 

Then we have limy soils, sometimes called ealcareovs 
.s('//.s. Tliey are made of rotten lime rock. All tlie great 
l>hick prairie belts in Texas, Mississippi, and Alaljama 
are covered with calcareous soil. It is stiff and sticky 
A\lien wet, Ijut crumbles into little shotlike particles when 
di'y. If you mix a little lime with a small ball of sticky 
clay and put it out to dry, it Avill crumble to powder wdien 
it dries. Limy soils are generally of great fertility. They 
often contain ten times as much plant food as sandy soils. 

Arid and Semiarid Soils. — In much of West Texas and 
north to the Cajurdian line and west to the Rocky Moun- 
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tains there is so little I'aiiifall that tlie soils are called ar'ul 
or si'inidriil. That means that they are not watered, or 
onlj- lialf watered. 

These soils are gcneralh' loose' and sandy in nature, hut 
are very pr(jduetive -when watered. There is no such 
thing as a poor arid soil. Soils that have plenty ol rain 
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No. 1. (oast Prairie Nc +. ICasi Cross TimliETs 

" 2. Sandy and Clay J.aiirl mainly '■ .'.. West Cross Tinil>. as 

of the Tinilirr Boll '■ i;. Rod Lands 

" ;">. Lime Land '■ 7. (ireat i^laitis 

are called huviid. The reason that arid soils arr so niiich 
richer than hnniid soils is that the latter have had plant 
food washed, or leached, (nit of tlieni all tlirongh the past 
acres. Chemical analysis shows that certain di'\- West 
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Texas soils contain twenty times as much of some of 
tlie important elements of plant food as tlie pine-woods 
lands of East Texas contain. Wherever these dry 
lands are well irrigated, they become sources of great 
wealth. 

Alkali Land. — Sometimes dry lands are sn full of 
salts hurtful to crops that the}' are called alkali lands. 
Alkali lands never occur in humid climates, because the 
rain waslies out the harmful compounds ahmg with some 
of the useful elements of plant food. 
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By heavily irrigating alkali land after tile draining it, 
the excess of salts hurtful to crops is washed out of it, and 
it becomes very productive. Carbonate of soda in excess 
causes what is known as black alkali. Still other harmful 
compounds cause what is known as irhifc alkali. 
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Geological Formations. — Looking at the map. Figure (>. 
we liiid that the state of Texas is divided into several 
belts, according to tlie genei'al types of soil in each belt. 

Coast Prairies. — The coast prairies, occupying a strip 
of level land from thirty to sixty miles wide, are generally 
a clay or clay-loam soil, with a clay subsoil. AMiere the 
larger livers such as the Bi'azos, C<ilorado, and Nueces 
enter the coastal jilains, the soils are largely made up of 
the rich deposits from the streams. These soils are often 
very rich in lime, and richer also in the other elements of 
plant food than the rest of the coast prairies. As the 
coastal jirairies reach farther west and get more and more 
into the dry belt, the soil becomes naturally riclier ; that 
is, it contains larger amounts of plant food. 80 is the soil 
cieposited by the Braze is, Colorado, and Nueces rivers 
richer than that deposited by tlie Trinity and Sabine, 
because the former three ri\ers lise and flow tlirough 
drier and naturally more fertile sections than the latter 
two. The Trinity flows through rich lilack land, and its 
deposits are richer tlian those of the Sabine. 

Timber Belt. — North of the coast prairies lies an im- 
mense timber belt. This includes the long-leaf and short- 
leaf pine areas of East Texas and the other Southern 
States, and a broad strip of post-oak land extending far 
southwest toAA'ard tlie Kio Grande. These areas are roll- 
ing lands, generally made up of sand and clay. Here, as 
in almost all humid sections, the subsoil generally contains 
a larger proportion of clay than the top soil. 

In the eastern part of this belt, \\'liere pine tind.)er is 
abundant, the land is often very sandy and seldom 



KIXDS OF SOIL 19 

.stift'er tljaii clay loaiu. These \nne lands are naturally 
poor in plant food ; but they drain well, are warm, hold 
moisture well, and respond remarkably to fertilizers. By 
the help of fertilizers these thin lands produce fine crops 
(if fruits, vegetables, tobacco, corn, and cotton. 

The large area of post-oak land mentioned al)ove also 
seems to need commercial fertilizers in order to give the 
best results. 

There are many small patches of lime land cropping out 
in the timber belts described, but the country has not been 
mapped carefully enough for us to know^ their extent. 
Tliere is a considerable area of lime prairies comprising 
parts of Washington, Lee, and other Cdunties, just west of 
the ISrazos River. 

Calcareous Soils. — Occupiying an immense area in the 
central part of Texas are the cretaceous, or lime, lands 
of the state. This belt was, even before it was cultivated, 
generally without timber, and lience it is called prairie. 
Lime lands are usually so rich in })lant food that com- 
mercial fertilizers cannot be pirofitably used on them. If 
such lands become less productive, a crop or two of clover, 
grass, peas, or some other crop that Mill add humus to it 
and loosen it up, will make it generallj' [imductive 
again. 

It never injures strong lime land to plow it wet, be- 
cause the lime causes it to crumble into powder, as has 
already been explained. 

Buckshot Land. — Much of the stiff land in the river 
bottoms is of this character ; when wet it is stiff and 
sticky, but when dry it crumbles. This kind of land in 



20 



ELEMENTS OF AGRICULTURE 



the bottoms is often ealled "buckshot" laud, Ijecause the 
crumbs it breaks iuto are somewhat like shot. 

Grand Prairie. — The western part of the lime prairies, 
known as the Fort Worth Prairie, or Grand Prairie, has 
not so deep or so black a soil as the eastern part, or Black 
Prairie. The lime rock of the Grand Prairie is sounder 
and harder, and decays more slowly. Hence, the decayed 
rock, or soil, is thinner, and often has less humus, and is 
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not so dark in color. The Grand Prairie is more ele- 
vated, more rolling, and consequently more subject to 
wash. jNIuch of its soil, formed through tlie ages past 
from the weathering and crumbling of the rock, has l)eeu 
washed off into the streams, and niucli of it into the sea. 

Red Lands. — North and west of the great Black and 
Grand Prairie belts, and between these lime prairies and 
the Great Plains, lies a large area of soils generally red or 
brown in color, so far as the writer has seen, and composed 
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mostly (jf .sands, clays, and loams. This region was also 
mostly treele.ss. This area also includes light, thin soils 
with occasional sections rich in lime, such as the gypsum 
deposits. This section scarcel}' contains such great stores 
of plant food as the hlack prairies do, but it is generally 
more fertile than the East Texas or South Texas timbered 
lands. laying west and north, these lands are naturally 
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more fertile than the lands farther east and south formed 
of a similar kind of rock. 'Jlie influence of rainfall has 
already been explained. It lias l)een also well proved that 
tlie lands farther nortli do not wear and lose tlieir fertility 
as the more southern soils do. 7\s tlie soils of northern 
climates are frozen more of the time, their jtlant food is 
locked up so that it cannot waste away. It rains little 
as fai' west as West Texas in winter, wlien crops are not 
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growing. In East Texa.s and the other Southern States it 
rains niucli in winter, wlieu crops are not growing, and 
hence tlie hind is leached and impoverished. 

Cliemical analysis has frequently shown that a clay 
loam soil in Wisconsin, for instance, contains several times 
as much lime, phosphoric acid, potash, and nitrogen in a 
form to be used by crops, as a clay loam in i\Iississippi. 
That is, the soluble plant food in the iVJississippi soil is 
dissolving and wasliing away tlirougliont the warm, wet 
winter, while in Wisconsin the soil is locked U[) in ice for 
perhaps six months. The Mississippi land should grow 
a restorative crop in winter to kee|) it from becojuing 
poor. 

Red Fruit, Truck, and Tobacco Soils. — Much of the l^>ast 
Texas timber belt has sandy loam soil varying from liglit 
gray to a bright red in color. The red color denotes iron 
compounds and good natural drainage. This area pro- 
duces the line wrapper and filler tobacco of Nacogdoches 
and Palestine, the tomatoes, potatoes, and other truck 
crops of Jacksonville, Troupe, Henderson, Athens, 'I'yler, 
and other points. This same area is becoming one of the 
great peach-growing sections of tlie Soutli. 

The Great Plains. — Lying still farther west, northwest, 
and southwest of tlie last area described are the (ireat 
Plains. The Plains comprise a large area of level land, 
ranging from about 4000 feet high in tlie northwest to 
about 2500 feet in the southeast. The Plains of Texas 
include most of the Panhandle and extend south-west to the 
Pecos River. The soils of these plains are said by geolo- 
gists to have been deposited in an ancient fresh-water 
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lake. The soils vary from light sands to dense, stiff clays. 
In color they vary from black to red. Tlie Plains are so 
bare of timber, except in sheltered canyons, that one 
might ride all day and never iind a I'iding switch. This 
treeless condition is probably dne to annual hres that 
swept over the conntr}'. The Plains extend north to 
Canada and west to tlie foothills of tlie Rocky iNIonntains. 

The soils are rich, and as the people have gradually 
learned to cultivate them so as to conserve the twenty or 
more inches of annual rainfall of the eastern part of the 
Plains, farming has made splendid progress. Fine crops 
of kafir, milo, sorghum, corn, wheal, oats, melons, etc., 
are readily grown. The land is still mostly used for 
grazing, but it is being rapidly cut up into small tracts 
for farms. 

West of the Pecos River. — This section is generally 
rather mountainous and rough, but it contains manj- fer- 
tile valleys. With irrigation these are, of course, very 
productive. So far there has been no large development 
of fanning in this region, except in the Pecos and Rio 
Grande and other river valleys. In the more ele\'ated 
mountain valleys of this region apples and gi'apes thrive 
wonderfully under irrigation. Some day this region will 
rival any other part of the world in the production of 
these and other fruits. 

Cross Timbers. — It will be noticed from the map that the 
timber area of Texas extends up Red River far west of Fort 
Worth, and one narrow l>elt comes southward between 
Dallas and Fort Worth to Waco, and the other extends 
from considerably west of Fort Worth, and reaches nearly 
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to Austin. Tliese are called tlie East and West CJross 
Timbers. The land in these belts is sandy, and resembles, 
in every essential particular, the large i)ost-oak belt, in 
South Texas, except tliat it is generally more sandy. Like 
the latter, the land in the cross-timbers sections will no 
doubt respond profitably to the use of conuuercial ferti- 
lizers. T^liese lands produce fine fruits, vegetables, and 
potatoes, as well as general crops. The cross-timbers 
lands were at one time considered almost worthless, but 
they are now lield in high esteem. 

Soils of the Cotton States. — Figure K) shows the different 
soils of the whole cotton belt as mapped l)y the Depart- 
ment of Agriculture. It will be seen that the pine flats 
and pine hills appear in all states touching the sea. The 
lauds marked "oak" also appear in most of them. These 
lands are often spoken of as oak, hickory, and short-leaf 
pine lands, as all these growths generally appear except 
in the western part of this area in Texas, where the 
short-leaf pine disappears. Black prairies occur only 
in Texas, Mississippi, Alabama, and a little corner in 
Arkansas. There are also considerable areas of lime- 
prairie in Oklahoma not shown on this map. The deep 
Red Lands ajjpear only in Arkansas, Oklahoma, and 
Tennessee, and the Piedmont includes the more elevated 
regions of Alabama, Georgia, and tlie Carolinas. Alluvial 
lands are usually situated along the larger rivers, espe- 
cially the Mississippi. The two classes of Pine lands, 
the Oak, the Piedmont, and Sand Hills, are largely ferti- 
lized with cf)mmercial fertilizers, especially in the older 
states. These lands are not of liigh natural fertility, but 
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are very susceptible to high iinprovenient. These ami 
the Red Lands are hirgely of the same nature. In fact, 
most of the agricultural land of the earth is made up of 
sands, clays, and loams not very licli in lime. \\Miere the 
sands and clays are mixed, making loams, the soil drains 
well, warms up early, works easily, holds moisture well, 
pays for fertilizing, and, although not naturally ricli, 
makes profitable farming and gardening land the world 
over. 

Light and Heavy Soils. — Sandy land is often called 
liglit land, althougli it may weigh, when dry, one liundred 
pounds to a cul)ic foot, while clay land weighing, say, 
seventy-five pounds to a culiic foot, is called heavy land. 
Sandy land is called light because it is easy to work. 
Clay land is sticky and tough, and is called heavy because 
it is hard to work. 

Light sandy Luids are warm and good for early truck 
crops, watermelons, etc., while heavy clay lands are good 
for grasses, wheat, rice, and other cro]:)s. Corn, cotton, 
oats, sorghum, and many other crops do equally well on 
various kinds of soil, if the soils be ecjually rich and in 
suitable condition. 

QUESTIONS 

AVhat is the difierence Ijetween sandy ami clay soils? Which is 
generally richer, sandy soil or clajr soil? Wliat do we call a mixture 
of sand and clay? What do you understand by calcareous soils? 
Where do you fiud these? What makes such soil ci-umble when it 
dries? Are these soils generally fertile? Define arid, semiarid, and 
humid soils. Why are arid and semiarid soils generally richer than 
liumid soils? What are alkali lands? What can be done to 'jet rid 
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of alkali? Draw' a map of Texas ami mark the different geological 
divisions. Describe the coast prairies. Will the soils be richer along 
the Brazos River where it flows through the coast prairies than the 
other coast prairie land? Explain why. What varieties of lands 
are there in the niaiu timber belts of Texas ? What character of 
land is found in tlie pine timber belt of the Southern States? Under 
what circumstances are pine lands good farming lands? What di> 
you understand by buckshot land? What is the difference between 
the eastern part of the Texas lime lands and the western i>avt? De- 
scribe the red land areas of Texas. Why is land North and A\'est 
naturally richer than the land South and East? Describe the (ireat 
Plains. What kind of soils are fouinl on the Great Plains? What 
kind of land is foiuid in C'l'oss-lindjcrs areas of Texas? Wliy is 
sandv land called light lainl? 
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RAINFALL AND PRODUCTIONS OF TEXAS 

KL(iijHK 11 is a uiiip of the State of Texas, showing 
the iimount of aiiiiiial rainfall in the different belts. In 
i-xtreme East Texas fifty or more inches fall on the aver- 
age during the j ear ; in another broad belt, forty inches 
or more ; in another rather narrow strip west, thij'ty 
inches ; then in a very broad l)elt extending west of the 
KUst JMeridian, twenty or more inches; west of this ten 
to twenty inches fall. These lines of rainfall curve east- 
ward as we go north to the Canadian line. But northern 
latitudes demand less rain tlian sontliern latitudes, be- 
cause of shorter summers, co(jler temjieratures, and less 
evaporation. Western Nebraska should make as good 
crops on fifteen inches of lain as Texas can on twenty 
iiiclies. 

Fortunately, in AVest Texas and the semiarid belt 
generally, where rainfall is light, a large j)roportion of 
tlie total falls in tlie spring and stnnmei', when it is most 
likely to be needed. In East Texas and fartlier east, 
much of the rain falls in winter. 

These rain belts go far toward determining the kinds 
of crops that can be grown, and will be referred to 
fi'equently. 

Elevation and Production. — Texas varies in elevation 
from sea level to al)out li\'e thousand feet, not considering 



RAINFALL AND PRODUCTIONS OK TKXAS 211 

the mountain peaks. Elevation influences climate quite 
as much as latitude does. A small portion of Texas about 
the mouth of the Rio Grande is trul}^ tropical. All 
the coast country is subtropical. Here we find the 
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X(i. 1. .jO inches and o^ev 
" li. 40 to 50 inches 
■■ :i. :5ll to 40 inches 



Xo. 4. -20 to :» inclies 
■' n. Ill to 20 inches 



sugar cane, rice, bananas, and (irauges, while the western 
part of tlie Panhandle has exactly such a climate as grows 
sugar beets to perfection in Colorado and iVlichigan. It 
is mainly the elevation of the Pairhandle that gives it the 
temperature suitable for the sugar beet. 
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Between the extremes, Texas lias fine climates for wheat, 
oats, corn, cotton, and a great variet}- of other crops. 

Wheat will thrive farther west tliau corn, because it 
re(j^uires less rain. Still farther west sorghum, kafir 
corn, milo-maize, etc., are grown, largely because the 
land is so dry that Indian corn is not a certain crop. 
Cotton flourislies in both wet and dry sections if there 
is warmth enough. Far to the west, alfalfa, when irri- 
gated, revels in the abundance of plant food and the fine 
mellow, porous soil. Of course, the dry, rich soils of the 
Pecos, the Rio Grande, the Arkansas, and many other 
valleys, when irrigated, grow a great variety of crops to 
perfection. 

QUESTIONS 

DravY a map of Texas and show tlje different rain belts. About 
liow inucli rain falls in each belt? How many different kinds of 
climate are found in Texas? What effect does elevation above sea 
level have on climate? AVliat effect does climate have on coin pro- 
duction? "What crops do well where it is too dry for Indian coi'U? 



CHAPTER VI 
CHEMISTRY OF SOIL AND OF PLANTS 

The Elements of Matter.— We have several times referred 
to eleineiits. An element is the simplest form of matter. 
Iron and gold are elements. Oxygen is an element. 
Elements may be ealled the A 1> C of matter. Just as 
twenty-six letters may be combined so as to form many 
thousands of words, so less tlian one hundred elements 
unite in various ways to form every substance in exist- 
ence. Some of these elements are solids, one is a licjuid, 
and some are gases. Iron rust is not an element. It is 
a substance formed by the union of iron and oxygen. 
The chemist can separate the iron rust into its elements 
and tlius oljtain pure oxygen and metallic iron again. 
Water is a substance formed by the union of oxygen 
and hydrogen in the proportion ol two parts, by volume, 
of hydrogen to one of oxygen. The water thus formed 
may be separated into these gases again. Siiclr a 
nnion of two or more elements is called a chemical 
co'iiipound. 

Chemical and Physical Changes. — Wlien water evapo- 
rates, or when it forms steam, it is not then se{)arate<l 
into oxygen and hydrogen, but merely divided into fine 
particles of water, and each particle floats in the air. This 
is a pkt/sicaJ cliange in tlie water. Tlie formation of ice 
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is also a physical change. Filing iron into dust produces 
only a physical change, just as breaking a piece of iron in 
two. Powder some chalk into dust, and you effect only a 
physical or mechanical change. Each particle of dust is 
as pure chalk as that you had before. If you pour some 
strong vinegar' on the chalk, it will boil, get hot, and con- 
sume the clialk, forming new compounds in no way like 
chalk or vinegar. If we cut wood, a physical or mechani- 
cal cliange is produced. If wood burns, a chemical change 
is produced. When wood burns, another chemical ele- 
ment, the oxygen of the air, comes in and unites with 
the elements of the wood, and additional compounds are 
formed, all of which are entirely different from the origi- 
nal wood. 

Cliemical clianges C(Miipletely alter the substances. A 
union of oxygen and liydrogen gases forms water, a 
liquid. Two gases may form a solid when united, oi- 
they may form a liquid, or another gas. Two substances, 
poisonous in themselv^es, may unite nnd form a harmless 
comp)ound ; or two suljstances, harmless in themselves, 
may form a deadly poison. Common salt is made of a 
metal called sodium and a gas called chlorine; both of 
these elements are poisonous liefore uniting. 

Plants as Chemists. — Plants are skillful chemists. C)ut 
of water and carbon plants manufacture sugar, oil, woody 
fiber, etc. From carbon and water, with a little nitro- 
gen, phosphorus, and sulphur from the soil, plants pro- 
duce the most complicated compounds found in plant ajid 
animal bodies. 

Elements found in Plants. — When phmts are analyzed. 



CHEMISTRY i)V SOIL AND OF PLANTS ;;:3 

(tluil is, separated into tlieir elements), about fifteen 
elements are found in tliem, as follows : — 

carbon sulphur p(jtassium aluminum 

hydrogen phosphorus sodium silicon 

oxygen magnesium iron chlorine 

nitrogen calcium manganese 

The sodium, manganese, aluminum, silicon, and chlorine 
are ):ierliaps not necessary for plant gi'owtli, but plants 
will not grow in the absence of any one of the other ten 
elements. All plants use the same elements ; but they 
do not use them in tlie same prop)ortions. 

Where Elements of Plants come From. --- Of these ten 
elements necessary for plants, the air supplies the carbon : 
the water the hydrogen and oxygen, and the soil all the 
others. Some plants, however, can get nitrogen from the 
air circulating in the soil. 

Sunshine. — The sunshine adds jrothing to l)uild up the 
plants. Ijike a. lire in the furnace of a boiler, it furnishes 
heat that causes the work to he done. The warmth of 
tlie sun causes many chemical changes to take place in 
the soil and in the plant. Without the warmth and light 
(jf the sun nothing could grow, nothing could live. When 
coal Ijurns, it gives out heat. The energ}' that p)roduces 
tlie heat in the coal ^^'as supplied t') the trees perhaps 
njillions of years ago by the heat and light of the sun, and 
these trees afterward formed the great coal beds. A great 
waterfall like Niagara pi'oduces energy to run railroad 
trains and factories, and to light cities, but the heat- 
energy of the snn raised the water from tlie sea and put 
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in raotiun the wind tiiat carried it to the watershed of the 
river ; .so that, after all, tlie work of the water was made 
possible by the \\di-k of the snii, the great sonrce of aJ/ 
work. 

Abundance of Most Elements. — Only two or three of 
the elements of plant food furnislied by the soil are ever so 
scarce as to prevent the normal growth of plants. Phos- 
phorus and iiitrogen are most often scarce. In much of 
the sandy and loamy lands of the South neither of these 
elements exists in sufficient quantities to raise good crops. 
Hence fertilizers are use<l. Potassium also may be scarce 
in very sandy or very poor lands. J^ime may occasionally 
be needed in fertilizers, l)at not often. 

]\Iost of the value of commercial fertilizers or barnyard 
manure is due to the nitrogen, j^hosphorus, and potassium 
wliicb they contain. A wagon load of barnyard manure 
may contain no more than tliirty pounds of tliese valuable 
elements, but even this amount gives it high value. 

Fertilizing Elements found Combined. — These elements 
ai'e always united with other elements in soils and fer- 
tilizers. About four-fifths of the air is ])ui'e nitrogen, but 
ill the gaseous form it is of jio use to most plants. But 
combined with oxygen and sodium, it forms sodium 
nitrate, a solid substance solulile in water. In this com- 
pound it is a splendid fertilizer. 

Phosphorus burns in air, and heiu;e cannot be used in 
the pure state. Combined with oxygen, calcium, and 
water to form calcium phosphate, an important constitu- 
ent of l)ones, it is easily handled and is an excellent 
fertilizer. liones, which contain about t«'enty-five per 
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cent j3lios})luiric acid in tlii.s f(irni, are line fertilizers. 
Potassium will l)nrii in water or air, and is conse(|uently 
not found [>ure in nature. Combined with oxygen and 
sulphur into p(,itassium sulpliate, or ^\■itll chlorine into 
potassium chloride, it is easily handled as a fertilizer. 
Wood aslies are rieli in potash (one of tlie sul)stances 
that make soap when mixed with grease), and mainlj' 
for this reason ashes may Ije good fertilizers ; they also 
contain some phosphoric acid and lime. Fertilizers will 
l)e discussed in a later chapter. 

QFESTIOXS 

What is a chemical element? Give .in ex.ample nf an element. 
About how many elements are there? What subst;nices do the differ- 
ent elements make up? What is wiiter maile (jf? AVhat are the 
elements of iron viist? Are iron rust ami water elements or coni- 
]iuunds? fan water be sepai'ateJ into its elements? If ^^'at(■r is 
frozen into ice, is that a chemical or physical cliange? If you ponder 
rhalk, is tliat a chemical or jihysical change? If you pour vinegar 
on powdered chalk, what sort of a change takes jilace? If wood burns, 
what sort of a change is produced? ^Vliicli makes the jnost comjilete 
change in substances, chemical or pliysical changes? AVhat do plants 
nse for making sugar, starch, and oil? Can chemists produce .sugar 
fi'oni these substances? Can jihmts jiroduce still other substances 
tliat chemists cannot make? How many elements are found in 
plants wdien they are analyzed? Name some of the more impor- 
tant oue.s. Do all plants need the same elements for growth? Do all 
plants use the same elements in the same propurtiou? What effect 
does the sun liave on the growth of plants? Where did the heat of 
burning coal first come from? Explain what the sun had to do with 
making a waterfalK How many elements sometimes get scarce in 
the land so that crops cannot grow well? What do we do to supply 
these scarce elements? Name the two elements that are most often 
scarce. What other two occasionally arc not present in sufficient 
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qiuiiitity '••" ^V'hy do \\f iii.it tiiid pliDspliunis jmi'e'.-' VVhut. THiiJIizer 
ingrediiMit is found in iHiuf.s' 

Experiment. — Heat cliallc and si-i' it' you can inalce liini'. Stir a 
good quantity of this lime in water and let it stand awhile, rour 
the clear liquid oft and Mow your l))'eath tln'ongii it, using a, tnlie or 
hollow straw. Xote the milky a|i[iearance of tlie liquid. See if 
you can settle some of this chalk and collect it. 

Put some zinc in a little bottle of strong hydrochloric, or muriatic, 
acid, which you can get at the drug store. See if gas given olf at the 
mouth of the bottle will burn. If there is enough of it and the neck (jf 
the bottle is small enough, it will liurn. Being hydrogen gas, it will 
form water when it burns by uniting with the ox\gen of the aii-. I!e 
careful in this experiment, as a siiudl explosion may occur. 

Heat a httle annnonia; hold a rod wet with hydi'ocddorii: acid in 
the gases i-ising and note residt. 



ciiAPrEi; VII 

THE PHYSICS OF THE SOIL: STORAGE OF WATER 

Soil a Storehouse for Plant Food. — i'be soil iiuide up, 
as \vi' have seen, of g'rniiiul-up nx/k mixed Avith Iiuimis, 
nv dt'eayiiii;' veg'etul)le and animal matter, is a st(.>rehiinse 
nf plant food. Even mo(l('i'atel\- ^'ooil land \vill have in 
a foot of depth enough niti'Dgen, plios[>hiiric aeid, and })ot- 
ash til sup[)l3' crops for tw^n oi- tlaee hundred years or 
more, hut the roots of most plants feeil to a depth of four 
(ir li\'e feet. Since })hints can use only solid)le matter, 
and sini;e plant food hecnnies sdlulilc \'er\' slowly, lands 
liaxiiig a large quantity of jihmt food may sometimes 
heei'ime unproductive and need fcrtili/ing. 

Soil a Storehouse for Water. — The soil stoi-es rain-water 
and gradually gives it up to the plants. Sometimes soils 
are knowni to hold water enough to jiourish pilants during 
a six months' drouglit. (Irdinarilv crops hegin to suffer 
wlien they go without rain for tliree weeks or a month. 
Crops need an immense amount of water. A mature 
corn stalk <>f large size may he said to have used during 
its lifetime about two barrels of water. The pi'oduction 
of i:ine pound of dry hay, or other dry jilant body, requires 
the use of al>out 400 pounds of ^vater. ^lost of this water 
is evaporate(l from tlie leaves. 

Water-holding Power of Soils. — Clay soil may often 
hold fiM'ty per cent or fifty jier cent of its own dry weight 



38 ELEMENTS OF ACiKIOULTURE 

iif water and not be wet enough to allow any water to 
tlrip from it. We call this water soil-moisture. If a 
cubic foot of dry clay soil weighs 75 pounds, it will hold 
30 to 37.5 pounds of water, and will weigh 105 to 112.5 
pounds when thoroughly moist. A sandy soil will barely 
hold twenty per cent of its \\'eight of water. .V cubic 
foot of dry, .sandy soil weighing 100 pounds will hold 
20 pounds of water, and will, therefore, weigh 120 
pounds when thoroughly wet. Dry humus will some- 
times hold twice its weight of water. Hence, if soil 
has plenty of humus in it, it will hold more water and 
stand drought better. Such is the case with new 
lands, or old land after peas or other restorative crop.s 
have been grown on it, or land that has Iteen in pasture 
a few years. 

A clay soil may hold in a tlcpth of four feet ten indies 
more water than does sandy soil. Ten inches of water 
would be e([ual to ten big rains. It would be supposed 
that clay soils would always stand drought well, and sandy 
soils would always suffer worst from drought. This is 
not always so. Sandy soils generally suffer more than 
clay soils, but sometimes the clay soils suffer more. 
Sandy land will come nearer giving up all the watei' 
in it than clay land will. Crops can use the water fi-oni 
the sand until the supply gets as low as five per cent. 
In clay, plants can hardly live after tiie supply of water 
gets below twelve or fifteen per cent. 

Clay is often so wet in early spring that roots cannot 
go deep, and when a drought comes, the crops burn up. 
Clay land is quite sticky when wet, and if plowed wet 
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iuid dried suddenly by the sun, will be cloddy and very 
hard to get into good condition. When very dr}-, it 
shrinks and cracks, thus breaking plant roots and caus- 
ing the plants to suffer severely from drought. 

A loamy soil with a good percentage of humus will 
generally stand drought better than clay or sand. Loams 
also drain nearly as well as sand and can be worked almost 
as easily. A good loam 
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Fir,. 12. — Shijwing Capillahv 
Ai'Tiox OK Soils 



contains nearly all the 
advantages and but few 
of the disadvantages of 
sandy and clay soils. 

Kinds of Water in the 
Soil. — Jn a UKiist soil a 
thin film, oi' sheet, of 
water surrounds each 
grain, l.)ut there are small 

S[)aces between the grains. That is, the soil is porous 
and will admit air. The water field as moisture is called 
luipiUiirii v'lttiT. It iiKives about in the soil by capillary 
action. In a dry time water rises in this way from below 
to su2)})ly plants. A lamp wick raises oil b)' the same 
means. If you will insert some little glass tubes in a 
vessel of water, ynu will see the water rise in the tubes. 
The smaller the tubes, the liigher the watei- will rise. 
This is capillary action. Capillary water, ov moisture, 
is the kind of water most beneficial to crops. As smaller 
glass tul)es will cause watei- to rise higher than larger 
ones, so a soil with small grains, like clay or clay loam, 
lining smaller spaces between the gi'ains, will cause 
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water to rise luglier in time of drought than coarse sandy 
soil will. But sinee the sandy soil has large grains and 
large tubes, or jxires, between the grains, capillary water 
will move faster in sandy soil tlian in clay soil. We liave 
all noticed that rain water sinks into sandy soil faster 
than it does into a clay soil. 

Ground Water. — If we dig deep down into the soil, say 
thirty or forty feet, we find standing Avater, as in wells. 
This is called (/round water, or the irater tnhlr. Some- 
times we find ground water within a foot of tlie surface. 
When the pore spaces of the soil are thus filled with 
water, air cannot enter, and roots of most i)lants cannot 
grow. Hence the necessity of draining the land. Ground 
water may remain near the surface for a sliort time Avith- 
out doing much harm. In most soils, crops would never 
suffer from dronglit if ground water remained aliout four 
feet from tlie surface. Enougli of the ground water 
^vould be drawn up by ca])illary action to moisten the 
soil and supply the crops. ISut wlien the ground water 
is thirty or forty feet deep, it pmbably does not greatly 
l)enelit the ci'ops. 

Hygroscopic Water. — Dnst, apparently dry, contains 
some water, as may )ie proved liy lieating a \\'eig]ied 
((uantity of it to tlie l)oiling temj)eratnre of water, and 
then weighing it again and noting tlie difference in 
weight. This is called hi/i/roscoptc wafer. Hygroscopic 
water is oi little or no value to crops, as it can hardly 
be used by most plants. Hay, corn, flour, cotton-seed 
meal, and most other dry substances contain about ten per 
cent of moisture that may be driven off by heat, but they 
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will ]-ug;iin tlio saiiu^ aniount nf iimisturc from the air 
wiifii t\u-\ get cold. 

Importance of Water. -- 1^'or eaeli [louml of .soil food 
used by ei-(.ip.s from 4000 lo lO.OUd jioiinds of \\ater ai'e 
needed, most of it being e\'a[)orat('d fi'om the ]>lant 
leaves. Some of this water is exajiorated from the sur- 
face of the grounil, and a little is used to hel[) build u]) 
the plant. It can 1)6 seen from this liow \ erv imp(.)i-lant 
it is to stijipl}' plenty of water eithei' by irrigation or b}' 
so working the land as to niaki^ it hold and furnish the 
cro})s the greatest amijnnt of rain ^\'ater. Water is mit 
on])' an important food for crops, Ijut it is the life lilood 
of plants, as it carries ;ill food into and throngli tlie 
jilants. 

Green or Succulent Plants. — Mn cry green plant, or \ cge- 
tablc. is largely composed of water. (Ireen grass, corn, 
sorghum, etc., contain seventy-live to eig'ht\'-ti\e per cent 
of water. jMehjns, straw'berries, cucumbers, and many 
<ithcr fruits and vegetaljles contain ninety per cent or 
more of water; Irish potatoes, eighty per cent, and sweet 
])otatoes, seventy per cent. llav, e\'en when dry enough 
to stack (ir house, contains thirty to thirt\'-Hve per cent 
of water. \ ou have noticed corn an<l sorgiium wilt and 
droop on a hot afternoon: this is liecause the watei' is 
cN'aporating from the leaves faster tlKin the i-ot)ts can take 
it in from the soil. At night evapoi-ation is not so fast, 
and the roots catch up with their work. 

Wet Soils too Cold. — In speaking c)f water for crops, we 
mean water in the form of capillai-y moisture. A soil full 
of standing water will neitliei' «ater mjr feed most crops 
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to the best advantage, Ijecause it is too cold. All soils in 
our climate are too cold in early spring, and crops cannot 
grow until the ground is warmed by the heat of the sun. 
J^en seeds will not sprout or f/erminate until the ground 
has been somewhat warmed. It requires five times as much 
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heat to warm a pound of water one degree as it does to 
warui a pound of moist, sandy soil one degree. Tlierefore. 
if a soil is full of water, it takes a long tiinc! for the sun 
to warm it u[i. Hence, land in sections where winter 
rainfall is hea\y shoidd be handled in a way to get rid of 
water before the spring. 

Evaporation produces Cold. — Again yon lia\'e noticed 
that wet clothes in windy weather make you very cold. 
The water evaporates, or dries off, and takes up the heat 
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from your body. Tliat makes you cold. So a soil full of 
water has been found to lose from its surface l.iy evapora- 
tion several times as mueli water as a soil that contains 
only the proper amount of moisture. Therefijre the wet 
soil will be much colder than a moist soil. 

A very wet soil has sometimes been observed to evapo- 
rate an inch depth of water a week more than a moist soil. 
The heat required to evaporate this amount of water from 
an acre of land would melt 600 tons of ice. Tlie cold 
produced by evaporating this quantity of water would 
convert over 500 tons of well-water into ice. Hence it 
is that a tliermometer stuck into a very wet soil often 
shows a temperature 10 degrees lower than it does when 
put into a well-drained soil of the same kind. It need 
not be wondered at, then, that ciuii and cotton will fi'c- 
(j^uently remain small and yellow on undrained soil. Cnrii 
and cotton will ]iot grow at 50 degrees Falirenheit, but 
they grow well at tiO degrees. A plant may staud with 
its roots bathed in water and l)e able to use but little of 
it. In fact, the large amount of water in the soil, and 
the evaporation from it, may make the plant so cold that 
its sap will not flow. To prevent evaporation of moisture 
in summer and uiake cro[is stand drougiit, land is cultivated. 
The compact conditicju of the soil is l)roken so ruoisture 
cannot be drawn up U_) tiie surface, ('ultivating tliree 
inches dee[) saves the nniisture better than a less depth. 

Least Amount of Water for Good Crops. — It has lieeu 
found that about tlie least aimiunt of water requireil to 
make crops is four inches in depth for each ton of dry 
material in the crop. On tlie Great Plains, where about 
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1'2 iir 15 inches of rail) ran generally be counted on dur- 
ing- the growing season, tlie land may be so worked that 
it will make three or four tons of hay to the acre ; and if 
the rainfall were conserved in the best manner, i)robably 
oO or t>0 bushels of corn could be made to the acre. To 
furnish water to plants we -want a moist soil but not a 
\\'et one. 

Drainage is such an important question tliat it will be 
discussed in a separate chapter, as will also tlie subject of 
cultivation as a means nf saving moisture. 

Dark-colored Soils Warm. — Of soils of the same com- 
position and equally well drained, those that are dark in 
color will get warm earlier in the spring. You have 
noticed that black clotlies are much warmer in, the sun- 
shine than light-colored clotlies. The dark-crtlored cloth- 
ing allows the sun's heat to penetrate and reach the body, 
while white clothing reflects the heat. So dark soils 
absorb the sun's lieat more readily than df) light-colored 
soils. 

QUESTIONS 

Where is the great storehou.se of plant food V Siiii|JOse all the nitro- 
gen, phosplioric acid, and piotasli in the land could he used by crops, 
would the land make very many crops? Why do lands become ex- 
hausted ? IIow is water for jdants kept over from one rain to another? 
Mow long do plants sometimes do without rain ? }low long can most 
tield crops do without rain and not suffer? IIow nincli wat-er will a 
big corn stalk use during its lifetime ? To produce a pound of dry 
liay, how much water must the jil^nts use? Which will hold the most 
water, clay land or sandy land? AVhy will plenty of humus in the 
land make it liold water l>etter ? Which will give up its water to plants 
nmst conijiletely, clay land oi- sandy land ? Why will clay laud not 
always stand drought better than sandy land ? Explain what is meant 
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by capillary water in the soil. What ilo you understand l)y tlie ground 
water of the soil? How near the srui'ace d(ji'S the grounrl water 
have to come to be harmful'.' How is ground water got rid of? 
Explain hygroscopic water. How could yiui compare the watei- 
pilants use to the blood in our bodies? What is a succulent plant? 
How much of watermelons and strawl.ieirii's is water? How much 
more heat will it take to warm a pound of w';iter than a pound of soil ? 
\\'hat other reason is there for wet soil to l)e cold? To evapor;ite an 
incii of water fr(U'n an acre would use up how much hi-at ? How unu-li 
higher temperature can often be fouml in drained than in uiidiaiued 
soil? Aliout how many inches of rain are re(piired to nudce a ton of 
dry crop on an acre? Why are dark-coloreil soils waiinnr tlian light- 
col. uv,l s(,ils'' 

Experiment. — tJrowastalk of cnni i>i' other vigorous plant in a 
))ox of soil at the schoolhouse or at lionie. t'.jver the top of the soil 
with a piiece of blanket or some material to sei? that water cannol 
evapoi-ate from the surface. Weigh box and contents from day to 
day, and note losses in weight, wliich will represent evaporation from 
the corn leaves. Fill lamp chimneysas shown in Fig. 12 with different 
kinds of dry soil. Tie cloth over each and immerse ends in pan ol 
water and watch rise of capillary water in each. 

•ji'iAv corn or other plants in cans with no drainage holes, and in 
cans with holes in the liott.un. W'ater l>c)th libei'ally and note results. 

Weigh potatoes, green grass, fruits, etc. Slice and dry them. 
Xote losses and cahudate pricentage of water originally contained. 

Weig'li diffinvnt kinds of well-diaed soil after being put into pots. 
Wet them ami let excess of water drip as long as it will. Then weigh 
again and note piercentage and amount of water each kind holds. 

Keep one box of soil excessively wet for some days and anothei' 
Ihix about right for growing plants. Keep tlieni in the sun. Inserl 
a thermometer three inches deep in each soil at midday and at 
8 o'clock in the moiming and note differences. Allow a crust to form 
on two lioxes or p(its of soil. Spread an iuidi layer of coarse dry sand 
on one. Weigh each from day to day and see which one loses 
moisture mo.st rapidly. 

All of the above are stiitable school exercises. 
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BACTERIA, OR GERM LIFE 

Work of Bacteria. — As is well known, little forms of 
life, plant and animal, too small to be seen excejDt with a 
powerfnl microscope, pla}' an important part in nature's 
processes. The souring- of milk is caused b}- millions of 

little living beings. The 
decay of fruit and the 
spoiling of meat are also 
caused b3- minute forms 
of plant life. Some kinds 
of bacterial life bring 
disease, and doulitless 
other kinds assist us to 
get well. It is entirely 
likely that we liave more 
friends tlian enemies 
among these little beings, 
and without them we could not live long. Only a year 
01- two ago the French jjeople took a vote on wh(_im they 
regarded tlie greatest man that ever lived. A man named 
Pasteur was voted first, and Napoleon stood seventh. Pas- 
teur's fame comes from his study of microscopic life. He 
learned to prevent and cure by inoculation human and 
animal plagues. lie learned to prevent charbou and 
rinderpest of cattle and to cure liydropliobia of man. 

4(; 
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Influence on Industries. — Putting up fiuit and sirup 
iu cans is niei-ely heating and Itiliing tlie germ life in 
the material to be canned, and then sealing it up so the 
air cannot enter and bring n]ore germs into it. Meats, 
milk, vegetables, fruits, and most of tlie products likely 
10 spoil may be preserved in this wa3^ In making bread, 
wine, vinegar, alculiol, cheese, Imtter, and in many other 
industrial processes of the liouseliold, the farm, and the 
factory, we are directly dependent on our little servants, 
the bacteria. 

Effects on Soils and Manures. — It has long been known 
tliat the bacteria play an important part in making soils 
jiroductive, and in bringing aljout changes in animal ma- 
nures. The organic matter, the remains of plant and 
animal bodies, in the soil, rots because it is attacked and 
eaten by myriads of microscopic beings. As this organic 
matter decays, it furnishes plant food tii the growing crop. 
Many other cliemical cliaiiges tliat take place in the land 
are helped or liindered in tlie same way. Barnyard 
manure is full of germ life. It has often been noticed 
that ]nanure loses lialf its value in six months' time. 
Certain bacteria attack it, and convert its nitrogen into 
niti'ic acid, which washes away in tlie rain water, or into 
carbonate of ammonia, which escapes into the air. The 
odor coming from stal)les is often causeil by escaping car- 
bonate of ammr)nia. 

The best way to prevent germ life from destroying 
so much of the value of manure is to keep the manure 
well packed. An experiment in stall-feeding steers, at 
the Pennsylvania Experiment Station many years ago, 
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showed tluit when the manure remained in the .stable many 
months and beeame tlioronghly paeked, only about five or 
six per cent of the plant food was lost. When manure 
can be put out on the land and plowed 
under, the soil will catch and hold 
much plant food that would other- 
wise be lost. 

Bacteria on Legumes. — As far back 
as the time of the Romans and the 
Greeks, it was known that cloxer, 
beans, and some other crops made 
the land tliey ^rew on )>etter, but it 
was not known how these plants 
made the improvement. It was sus- 
pected, and even asserted, about half 
a century ago, that these jilants to(.)k 
in nitrog'en of the air through the 
leaves. This was proved to l)e un- 
true. Yet these legumes, or }iod 
jilants, were always rich in nitrogen 
and left the soil rich in it. Scimc 
said they sent deep roots into the 
subsoil and dissolved nitrogenous 
compounds and otlier plant food, 
and brought them up near the surfac(\ 
Finally it was proved that plants 
do get nitrogen from the air, but not through their leaves. 
Tiiey get it through their roots, and by tlie help, in a 
remarkable way, of bacteria that live on the rtiots. If 
yon will dig up a cowpea or a peainit plant, vou will lind 
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any number of little warts, or tuhercles, on the roots. 
These knots are the homes of bacteria that help the host 
plant to get nitrogen. Corn, oats, cotton, }iotatoes, and 
most crops cannot develop these l)acteria on their roots, 
and hence cannot use the free nitrogen in the air. 

A crop of cowpeas, peanuts, or velvet beans grown on 
a single acre has often been found to contain 20(1 pounds 
of nitrogen in its fruit, leaves, stems, and roots. A. ton 
of cotton-seed meal does not contain so much nitrogen. 
Of course, wlien such a crop is plowed umler and rots, 
tlie land is greatly enriched. Even when the crop is not 
plowed under, but saved for hay, the roots, stems, and 
fallen leaves will enrich the land. 

The same kind of bacteria will grow onl}- on closely 
related kinds of plants. So it is often found that when a 
legume is pilanted for the first time in a neigldjorhood, 
it is well t(j sprinkle the land with soil tliat has already 
successfully grown this kind of plant or a kind closely 
related to it. This supplies the new land with germs 
which inoculate the plant and enaf)le it to pi'oduce a. 
better crop. 

The effects of restorative crops ou the land will be 
more fully discussed in a chapter on rotation of crops. 

Plant Diseases. — These little Ijacteria and fungi (singu- 
lar fungus ) cause most plant diseases. Cotton rust, grain 
rust, pear blight, peach curl, tomato blight, and many 
other diseases are caused by fungi of different kinds. 
Some of these are very difficult to treat. Many fungous 
<liseases are checked in a great measure by spraying with 
Hoi'deaux mixture. Some strains of crops are resistant 
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to these diseases. The red oat is much more resistant 
to rust than other kinds. A strain of sea-ishmd cotton 
resistant to cotton wilt is said to liave been found. In 
tlie tropics a small wild tomato grows with perfect free- 
dom from disease, where the finer cultivated kinds usually 
fail on account of blight. Root rot of cotton is a serious 
matter in much of Texas and in other sections. The crop 
dies in patches. Alfalfa, peanuts, peas, different fruit 
trees, and many weeds are subject to it. The fungus 
causing it does not live on the roots of sorglium, corn, 
wheat, oats, etc. Therefore, rotation with these cro2)s is 
about tlie onl}- jJartial remedy known. Melon wilt and 
cotton wilt are two other fungous diseases that cause g-veat 
loss in some sections. 

Rotation of crops and burning of diseased plants are 
measures adopted to prevent the spread of all fungous dis- 
eases. The treatments for many plant diseases are given 
in the Appendix. 

QUESTIOXS 

What do yoii understand by bacteria? "What causes the souring of 
milli;? Is germ life harmful or beneficial to us? What is necessary 
in order to preserve fi'uit V Is germ life of n]iich importance in the 
arts and industries? Is it of any importance in soils and manures? 
By what means are peas and other crops enabled to enrich the land? 
IIow much nitrogen will a big crop of peas or peanuts add to an acre 
of land? Will all kinds of bacteria grow on all kinds of leguminous 
crops? What causes grain rust? Are there any grains resistant to 
rust? What causes potatoes to rot? Why should cut or bruised 
potatoes not be mixed with sound ones? What about root rot of 
cotton? What other plants does it attack? What plants are not 
attacked by this fungus? How can one partly get rid of root rot? 
What other fungous diseases of cotton are mentioned? Wiiat disease 
of melons ? 
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Experiment. — Dig up peas, peanuts, and otliei' pod-beaiing plants, 
In-ing them to the schoolhouse, and examine little tuliercles on roots. 
Perh;ii>s the County Superintendent could acquire a large microscope 
and let the schools have it by turns. In this case examine germs in 
milk, water, etc. It will be most interesting. Cut sweet potatoes at 
home, and inoculate with germs of rotting potatoes and note effects. 



CHAPTER IX 
THE BOTANY OF OUR CROPS 

Plant Families. — liotany, the science which describes 
plants, divides all plants into great tribes, Iniving certain 
degrees of relationship or resendjlance. Corn, sorghum, 
sugar cane, oats, wheat, rice, grasses, etc., are put into a 
large tribe, because they all have leaves somewhat alike, 
and grow somewhat in the same way. Tliis large tribe is 
again divided into grain.s and grasses. Some of the mem- 
bers of tills large family are very closely related, as oats, 
wheat, barley, and rye. Sorghirm and Johnson grass are 
about first cousins, wdiile milo-maize and kafir corn are 
something like double first cousins, or probably as close 
kin as brotliers. 

Another large family of plants bears seed in pods. 
Most of these plants support on their roots bacteria that 
enable them to feed on nitrogen from the air, as you have 
alread}' learned. Tliis family includes all the clovers, 
alfalfa, beans, peas, peanuts, beggar weed, and various 
other 2)la]its. The cowpea is more closely related to the 
bean than to the garden or English })ea. This family 
of plants is often called The Lei/umes. 

Cotton and okra belong to another big family, and are 
rather closely related. Of the fruit trees, peaches and 
plums are likewise closely akin : also apples and pears. 

•52 
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Fruit trees closely enough related may be grafted on to 
each other. 

Genus, Species, and Varieties. — While a muuber of 
plants somewhat alike are said to belong to a family, or 
tribe, tliese tribes are divided into groups still more closely 
related. Each of these smaller groups is called a genus. 
Idle different kinds of clover l)elong to tlie genus 
TrifoJiutn. or three-leaved plants. Each genus is divided 
into still smaller groups wliose memljers are still more 
closely related to each other. Each of these groups is 
c;dled a species. Soi'ghum and Johnson grass are different 
species of tiie same i/einis. Tlien we liave varieties of the 
same plant. Short-limljed cotton and long-limbed cotton 
are different varieties. Different \arieties of a }ilant 
may be said to be as closely related to each other as 
brothers and sisters. (Sue Appendix for further descrip- 
tion of the plant fa.milies.) 

Length of Life. — Plants that grow on from year to 
vear, like fruit or forest trees, are called pereiinial [)lants. 
So are plants that keep coming u[i from the same roots, 
like Johnson grass and Bermuda grass. Plants like cotton 
and corn, that die, root and branch, each y&AV, and have 
to come up from seed again, are called aiuitiaJs. It is 
true, cotton is a perennial in the tropics, and lives and 
grows for many j-ears, getting as large as plum trees. 
Certain otlier plants grow two yea,rs and make seed tlie 
second year and die. These are bieiininls. 'Purjiips, 
beets, and melihitus, or sweet clo\'er, are biennials. 

Storage of Plant Food. — I]iennial plants generally store 
up the lirst year a supply of rich food in their roots, so 
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they grow very riipidly the second year. Perennials store 
up in their twigs and buds food that causes very rapid 
growth of young leaves the next spring. So all plants 
store food in their seed for the use of the young plants 
until the latter can take root. Irish jjotatoes may grow 
a foot high from tlie foo(l in tlie seed potato. It lias been 
proved that if large pieces of Irish j)otatoes are planted, 
much better yields are secured than when the seed pota- 
toes are cut into small pieces. That is, the young plants, 
being better fed, get a better start and grow more vigor- 
ously if big pieces of seed are planted. 

Sugar cane, of coi\rse, has a large store of sugar and 
other food in the stalk planted. The young plant can 
grow a long time just by feeding on this seed stalk. So 
in the East Indies, wliere people want time to gather an- 
other crop from the land, and yet want the sugar cane 
early, tliey start tlie cane in beds and then transplant tlie 
mother stalks bearing the young cane when the other 
crop has been removed and the land prepared. To 
lengthen the short growing season in the Gulf States, 
cane miglit be sprouted under glass or cloth and trans- 
planted in the same way. Even a mustard seed and a 
tobacco seed contain some food to start the young i)lant 
off. 

Plants, if they had intelligence and speech, would tell 
us they do not store food for us, but for theii' own off- 
spring. The sap in the sugar maple, sugar cane, and 
sugar beet, that we take to make sugar, is stored there tfi 
support new plants and new growth; so of the starch and 
other substances in i-ice, corn, wheat, and luirley seed. 
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The rich protein compounds in beans, peanuts, and cotton 
seed are primarily to support young plants. In one sense we 
are robbers of the plant kingdom, and must be inorder toli\e. 

Roots, Stems, and Leaves. — Plants have roots to hold 
them upright in the soil and to gather moisture and food 
from the soil. The stems serve to hold the leaves up to 
sun and air. The stems, as you have seen, also contain 
little channels through wliich plant food and water are 
carried from the roots upward to the leaves. Then the 
finished chemical compounds made by the leaves puss 
back into every part of tlie plant. The leaves, as we 
have seen, give off water, and take in carbonic acid gas. 

Plants as Chemists. — 
By means of the chloro- 
phyll, or green coloring 
matter, and sunlight, the 
leaf is able to make starch 
out of carbon and water. 
No human chemist can do 
this. Then the plant 
readily turns its starch 
into sugar. Cliemists can 
perform this feat, but they 
cannot turn sugar back 
into starch. The plant 
can do this. To the starch 
or sugar the plant makes, 
it adds a little sulphur, 
phosphorus, and nitrogen, 
which come up in tlie soil 




Fig. Vi. — Fibrous Roots of Corn 
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water, and a compound called protein is made. Chemists 
cannot make this, and without it in our food we could not 
live. Protein will be discussed later under the subject of 
Feeding Animals. 

Kinds of Roots. — Plants are often sjioken of as havini^- 
either fibrous or tap roots. Corn and oats and wheat 
have fibrous roots. Cotton has a tap root, and of course 
has many small fibrous roots branching out from this main 
tap root. The smaller roots of plants are the feeding 
roots, and even the smallest roots that can be seen with 
the unaided eye are covered with small hairs that take 
in moisture and food from the soil. 

Length of Roots. — Plant roots grow to a much greater 
length than one would suppose. i\If)st plants have roots 
longer than the heiglit of the plant. We (iften see cotton 
or corn injured at a distance of forty yards or more from a 
large green tree. The tree is not shading the crop for 
any great distance, as some people think. The little 
I'oots of the tree are stealing food anil nK)isture from 
the crop. This injury is greatest in time of drought. It 
lias been estimated that if all the roots of a hill of corn 
were placed in a straight line, they would reach a mile, 
l^lant I'oots often go many feet deep, l)ut the majorilv 
of the feeding- roots of farm and gai'deu crops will 
nearly always be fcjund in the upper six inidies of the 
soil. 

Osmosis of Plants. — If a liladder containing strong 
salt water lie suspended in a A-essel of pure watei', the 
])ure water will pass through tlie bladder latlier rapidly, 
and some of the salt water will pass out into the vessel. 
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Tiie most rapid moveiiieiit will be into tlu' bladder toward 
the strong solution. The mixing of liquids tlirough a 
membrane like tliis is called the principle of ostnoxif!. 
This is the way in which plant roots take in food and 
water from the soil. Water containing dissolved salts is 
inside the plant, and water contain- 
ing salts is also about tlie roots in 
the soil. As the leaves of the ])huit 
evaporate water, the liquid inside 
becomes stronger than that outside. 
Hence the ^\'eaker liipjid outside ln^- 
gins to flow through the cell ^v;dls 
of the roots into the plant and the 
liquid inside passes out less rapidly. 
As water continues to e\'aporate fi-oni 
tlie lea\'es, the stronger solution \\\\\ 
be ill the leaves and the weaker one 
in the I'oots wdiei'e the soil water is 
entering. Hence the weaker solu- 
tions move upward from cell to cell. 
This, at least, partially accounts for 
the movement of sap in plants. 

lieans when soaked swell U[i until 
they l)urst. This is due to tlie piiii- 
ciple of osnn.isis. The weaker li(|uitl 
flows through the skin of the bean. A shri\-eled piece of 
Irish potato will take in wa.ter when soaked and become 
plump. But if soaked in strong salt \\ater, the potato 
will become still more shriveled, because the juices of the 
potato flow outward to tlie strong solution. 
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Fig. 18. — Flower of thk .Vpplp: 



To show the pressure of the flow of sap, cut a small 

graijeviiie and tit a rubber tube over it and put a glass 

tube in the other end of the 
rubber tube. The pressure 
will raise water in the glass 
tube many feet high. 

Fertilization of Plants. — 
Plants, in order to make seed, 
have flowers. A perfect flower 
has stamens producing a little 
yellow powder called pollen, 

and a pistil containing the little seed. In order to become 

fertile and make good .seed, some of the pollen must 

reach the little seed. See Figure 19 for the names of the 

different parts of the 

flower. One part of the 

corn flower is represented 

by the shoot and silks, 

the other part by the 

tassel. As is well known, 

no grain is made unless 

the pollen of the tassel 

falls on the silk of the 

corn. The ears of corn 

fill much better in a large pio. 19.. 

field than where there are 

only a few stalks. In the 

latter case, the pollen is blown oft' and does not reacii the 

silks. Corn of different varieties will sometimes mix 

even when the fields are some distance apart; this is 




-Lily cjf the Valley, .show- 
ing SLY Stamens and the Pistil 



IN THE center 
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due to tlie fact that the pollen is blown from one field 
to the (jtlier. In order to be sure of effeeting the nmst 
rapid improvement by selecting seed corn, the slioots of 
the desirable kind should be covered witli jjaper bags 
before the silks appear, and then the silks sliould be 
dusted artitlcially with the pollen from the same stalk, 
or an equally desiraljle one. 

Still other plants have flowers containing pistils on one 
plant and the flowers containing the stamens on another. 
Often two varieties of strawberries must be planted close 
together on tliis account. Date palms had been g'ro\Aing 
on the Texas coast for a long time and had l)orne no fruit. 
It was supposed tliey would not bear in this climate. 
Finally, some one brought flowers from palms growing in 
Mexico and fertilized those on the Texas trees, and as tine 
dates as could be desired were produced. 

Work of Insects. — Insects aid in carrying pollen and 
fertilizing flowers. Whe]i cucumbers are grown in hot- 
houses in winter, it has been found that fertilization can- 
not be done so well by hand, and bees liave been introducecl 
into the hothouses for the purpose. Tlie bee or otlier 
insect gets pollen on its l)ody and carries it to tVie next 
flower visited. The showy colors and the sweet perfume 
of flowers, it is said, are nature's ways of attracting insect 
visitois to tlie flowers. In the Philippine Islands and 
Borneo, wdrerever a few flowers are cultivated, sticks are 
stuck up witli eggshells put on top of them, often giving 
the appearance of numerous flowers. The people say that 
the eggshells make the flowers grow better. Whether 
this is a useless notion, or wliether the eggshells may 
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lielp attract the few insects that visit flowei's there, the 
\\'riter lias often Avomlered. 

Crossing and Hybridizing. — I'kints of different varie- 
ties mav be crossed hy fertilizing the flowers of one vari- 
etv with the pollen of another. Plants of ditferent species 
may often be crossed, and the resulting- plant is called a 
hi/brid. Crossing and hybridizing sometimes produce 
superior plants, but the chances are that the new plants 
will l)e no better tlian the originals. As a rule the prac- 
tical farmer and gardener liad best leave crossing and 
li\'bridizing on a large scale to the professional plant 
breeders. To every hybrid or cross tluit is superior to 
the parent jdants, there are hundreds that are inferior. 

QL'K^TIOXS 

\Vh;it is the name of the science tliat describes plants? How are 
]'lants classiticd V Name a near relative of sorgimnn !N'anie a dis- 
tant relative of corn. Name a relative of the co«pea and one of 
I'otton. Can plants not related to each other be grafted together? 
Are the ]dants in a species or in a genus more closely related ? ^'hat 
is an annual plant? What is a perennial and what is a liiennial 
plant? What provision is made by all plants in the fall for rapid 
growth next sjii'ing? What is the reason that hig pieces of Irish 
piilatoes will yield more when jtlantcd than small jiieces will? 
What does the sugar-cane plant feed on when young? In what 
way ilii we roh plants? Of what nsc are roots to plants? Of 
what use are stems and leaves'.-' Can chemists make sugar out 
of starch, and can they make starch out of sngar? Can plants 
do tliese things? \Vlmt other ciuiipoiind in ]ilants is necessary for 
animal life? Can Imnjan chemists make this compouml ? What 
iw-o kinds of roots do plants have? (-iive exam]->les of jilants 
that have Inith kinds of i-oots. How" Inug are the i-oots of a 
lai-gc tree? Ex['lain the injiii-y a tree will d(] to a crop in time of 



THE liOTANY OF OUR CROPS 61 

drought. How deep dn plant roots feed? Explain the principle of 
Osnio.sis, or the mixing of liquids tliroiigli a meuilirane. Exphriu 
how the principle of Osmosis enables plants to get food Ironi the soil. 
Wliat will liappeu if a siiriveled Irish potato is soaked in salt water? 
AVhat is a flower? What are tlie principal parts of aflower? Where 
are the different parts of the Indian corn flower situated? M'hat 
would happen if all the tassels of corn were cut off? If you wish to 
be sure tliat au ear of coi'u would not mix with other corn, what 
would you do ? Whv do p)eopile sometimes liave to plant two Iciuds of 
strawl) 'rries near each other? Why would the date palm not l.iear 
fruit iu Te.xas, and wliat was done to make it fruitful ? Of what use 
are insects to ])lants? Of what use are the pretty colors of flowers? 
What do we mean by "ci'ossiug" jjlants? 

Exparimsnt. — Plant on the farm at home one row of corn from 
nubliiirs and a row from fine ears, and see if there is a great differ- 
ence in yield. Report next session for the benefit of the school. 

Plant at the proper season at home a few single eyes of Irish 
potatoes, cutting each eye off with a vi'i'v suudi, thin piece of potato. 
Then plant pieces as l)ig as walnuts, witli all eyes cut out but one on 
eadi piece. Note how much better plants the hitter will make. Make 
report next session. 

Watch a few stalks of corn growing in gai'den, and if you wish 
take out all the tassels w'hen they first a|i]iear. Note tiiat few grains 
or none at all will be made. 



CHAPTER X 
GRAFTING AND BUDDING 

Many plants do not produce offspring like themselves 
when their seed are planted. This is true of peaches, 
a]j]3les, plums, pecans, and other fruit-bearing trees. You 
may plant a seed from ever so fine a peach, and you are 
)iearly certain to get a tree bearing inferior fruit. If j^ou 
plant the finest paper-shell pecan, the chances are you 
will ffet a small, hard nut. lUit if a bud or <rraft be 
taken from a good kind of tree and made to live and gro« 
on a stock of any kind, it will always bear fruit like the 
tree from which it was taken. 

Budding. — Figure 20 shows the common metliod of 
budding. Budding must be done in summer when the 
bark slijDS readily. Peaches, plums, and clierries are 
generally budded rather tlian grafted. Young seedling 
trees are grown in large numbei'S, and buds of desir- 
able kinds put under tlie bark of tlie seedling plant 
near the ground. In the Southern States peaches are 
often builded in June and Seplemljer. When the June 
bud is found to live, the top of the stock is brfiken 
above the ))ud aiul allowed to remain attached until 
the l>ud begins to grow vigorously; tlie broken top is 
then entirely cut off, and the new bud makes the tree. 
'I'he tops of the stocks budded in September are not cut 
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away until the following spring. The Jai)anese per- 
simmon may be budded into seedlings of the common 
persimmon grown in the same way as jteach seedlings. 

Figure 21 shows the ring method of budding pecans 
and oranges commonly practiced in the South. Buds of 
the finest kinds of jjecans may be inserted in pecan seed- 
lings or hickories. If the hickory or pecan trees on which 
the grafting is to be done are old, the limbs and tops 




Fig. 20. — Steps in buDDiKu 

Cuts in Stock d- Bud Ii.seitt-il 

Bark Slipped Away €. Bark Wrappfd 

Bud /'. Bi.d maliiii^ New 



Tree 



should be cut off in the winter so that a new growth will 
be put forth. Several buds are inserted in the new wood 
the following summer, and then fine kinds of pecans will 
be produced in two or three years (see P^ig. 24). 
Satsuma orange buds are grafted into a hardy, worth- 
less orange, called the trifoliata, grown from seed. As 
the sap ceases to flow vigorously in this trifoliata stock 
in the fall, the trees become so nearly dormant that they 
are not much affected bv cold. Hence we have a hardy 
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and valuable orange fur South Texas, Louisiana, and 
other Southern States, where the orange industry is one 

of great i^roniise and 
is already assuming 
conunercial propor- 
tions. 

Grafting. — Apples 
and pears are more 
often grafted than 
budded. Seeds are 
planted and many 
young plants pro- 
duced. These form 
the stock on which 
cuttings, or scions of 
good varieties, are 
grafted. Figure 22 
shows d i f f e r e n t 
methods of grafting. 
Grafting is generally 
done in winter and 
very early spring. 
The main caution to 
be observed is to see 
that the inner bark 
of the stock and scion exactly join for at least a part of 
the way around, so that the sap can flow back and forth. 

Different species of plants may be grafted or hndth.'d 
on each other, as apples, pears, and quinces. This is also 
true of cheri'ies, peaches, and plums, and with pecans and 
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liiekorirs. l^t'tter results are often secured \\lien 
tlie stuck auil the scion are of the same species. 





Jiilii 



a. Suiuii 

i\Iaiiy people think peaches and 
apples can be grafted or budded on 
each other. That is not true. 
Plants must be rather closely related 
to be grafted and budded together. 

In almost every neigldjorhood G,.au 
there are men who are skilled in budding and 
grafting. It is suggested that each pujiil 
seek an opportunity to witness the art of 
Inulding and grafting, and l)y a little prac- 
tice, learn to do it. 

Cuttings and Layering. — It is often not 

necessary to liud or graft in oi'der to ])ropa- 

Depth to o-ate and multiplv plants. Many plant cut- 
PT.ANT Fig '■ 1 ,' i. J L 

ruTTixr. tings simply stuck down in favorable soil 
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will live and grow. Figs are fairly easily multii^lied 
in this way by planting cuttings in winter or early sjaring. 

The limbs of other 
}) 1 a n t s m ay be 
brought down to the 
ground and covered, 
and when they take 
root, they may be 
set out as any other 
])lant. This is called 
layering. Grapes are 
often propagated in 
this way. 

In the tropics most 
plants grow from 
cuttings set in the 
early part of the 
wet season. There 
one may often see a 
ball of mud tied to a 
limb wluch has been 
cut half in two, or 
had the bark cut. 
This is done to en- 
courage rooting at 
that point. This method is ab(nit the same as ordinary 
layering. 

Runners. — Many plants are multi[)lied by root stocks 
or runners. The blackberries and raspberries put up 
numerous plants from the roots. They are propagated 




Fig. 24. — Old Pepan Tree gkowtng P.weu- 
SHELL Buds 
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]>y planting pieces of roots. Strawberries send out run- 
ners that root and make new plants. Bermuda grass, 
in this climate, is propagated from the trailing stems that 
root at each joint. It may also l)e produced from seed 
got from the tropics. Johnson grass, one of our most 
(Ireaded pests, grows from seed and from large, fleshy, 
jf)inted underground stems, usually called roots. 

QUESTIONS 

Suppose yon plant the need of fine peaches, will they always pro- 
duce trees having fine fruit? What is necessary, then, in order to re- 
produce fine peach trees? What other fruits will not come true from 
seed? AVhat two methods do we have of multiplying such fruits? 
Describe budding. Describi' different methods of grafting. How 
are oranges propagated in the Gulf States ? Do we giaft or bud 
apples and pears? At wliat time of year is budding done? What 
time of year is grafting done? How are figs propagated? How are 
grapes propagated? How do we propagate strawberries, blackberries, 
anil rasphierries? 

Experiment. — Practice grafting and bndding and see wdiat success 
von have. 



ClIAPTKR XI 

SEED SELECTION 

People appear to believe in selecting the liest seed for 
planting and the l>est animals for breeding. Yet, as a 
rule, but a lialf-hearted effoi-t is made, esp)ecially in regard 
to seed seleeti(}ii. It is true, a great deal of nione}' lias 
been spent for seed which are siip[)osed to represent 
years of careful selection, and which are clainLcd to ha.\e 
a producing power two or three times as great as tlie 
seed usually planted. These purchases lia\'e generally 
been disappointing ; the seed in many cases have proved 
to be not so good as some of those planted for years in 
tlie piirchasers' neighborliood. 

Do Seed run Out? — It is not true, certainly with most 
cro[)s, that seed "run out," and that new seeil from a 
distance must be brought in. In fact, it has Ijeeii 
generally found that seed of a certain variety of ci'op 
grown in any locality will be better for that localit\" 
than those brought in from a distance. Seed grown in a 
locality for a number of years go through a process of 
adaptation and natural selectittn, better suiting the ci-op 
to its conditions. Of course tlie farmer can hasten tliis 
adaptation by intelligent artificial selection of planting 
seed. In this way corn has been developed to grow 
farther north, wlieat to suit certain sections and give 
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l.)i'tti'r yields; ei)tt(.iii is lieiiii;' (le\i'li)|)('(l Id makf fair 
ri'iips ahead of the bull weeN'il, etc. I)lher crops ha\e 
lieeii adajiteil lo I'esist disease. lu a measure, also, 
\iirietit's of ero[)s ha\e been produced (o suit diffei'eiit 
t\'[ies (if soil, to vary iii their fertilizer I'eijuireiuelits, 
resistance to excessi\"e wet or dr\" weatlier. eti.'. 

Plants resemble Parents. — In a general sense, a plant 
is like its parents. It is not true, however, that seed froin 
a iiearl}' perfect ear of corn will, of necessit\'. pi'odiice oidy 
stallcs having perfect eai's. A 

line ear of corn niav have Ijcoi /-^ v ^ W 

tertili/.eil ( [Kjllenized ) l)y one ^^r:-^ 
lieariiic' a little nubbin. The 
inibliin may have been pollenizeil 
by the stalk having the line ear. 
In that case the nnbbin would 
make as good seed as the tine 
eai'. if the grains are as sound 
and individuality as large. E\'en if the hue ear is crossed 
w ith another stalk ha\ing a tine ear. and tlie nulifiin witli 
a stalk having a. mil)ljin, it is not at all likely tliat \\w 
seeil will be so ^videlv different in prmluetive power 
when jilanted as the parerd' ]ilaiits were. I'^acli grain 
has in it not only the strain of its immediate parents, 
but of a lumdred generations of jiarents. ( )ne C)r two 
generations of nitbbins, (u- even almost barren sta.l]<s 
as ancestors of one parent, caused li\' pooi' soil, [loor 
culture, (jr dronght. \\ill not f)e likelv serioirsh- to reduce 
the yi(dd ■when ])lanted, if good conditions ai'e again 
[U'(i\'ided. 
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The Farmer his Own Seedsman. — As far as i)ossible 
every farmer should select Jiis seed in his own neighbor- 
hood or on his own farm. He should select seed witli 
a view of obtaining a size and type of plant that suits tlje 
soil and seasons of Ids locality. It is highly probable that 
all the desirable qualities cannot he combined in any one 
type of cotton, for example. We should like earliness, 
hardiness, prolificness, high per cent of lint, large bolls, 
and long stajile. It is probable that some of these quali- 
ties are antagtmistic to each other, and consequently all 
of them can never be fully attained in one variety. Hut 
large bolls, earliness, and at least fair prolificness, can be 
obtained in short staple cotton. This has been proved 
many times. 

Sound, Heavy Seed. — The farmer should see to it that 
only sound, heavy seed are saved. The Department of 
Agriculture at Washington has devised a little machine 
to separate light cotton seed from heavy, plump seed. 
The latter, in a planting test, gave a much better yield 
tlian unseparated seed. Good stands of all crojis are 
necessary in order to make good yields. Seed corn i]i 
the corn-growing states is often unsound, and the [)oor 
stand resulting cuts off tlie yield several bushels per 
acre. Of course good, sound, heavy seed of all kinds 
sliould be iusisted on wlien buying. As all seed lose 
their vitality witli age, new seed should be demanded. 
Seed bought should be subjected to a germination test. 
That is, one hundred average seed should be kept under a 
moist cloth, or in moist sand, at a temperature suitable to 
s^^ermination, to see how many are good. 
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Weed Seeds. — Iji Imyiiig alfalfa, clover, wheat, oats, 
ami many other seeds, mie should be on his guard against 
introducing the seed of noxious weeds. In examining 
many samples of alfalfa seed brought into Texas, the 
Experiment Station has found large percentages of dod- 
der, Kussian thistle, docd-:, and other exceedingly bad 




Fig. 26. — Pike anu iMfiKK Ai.fat.fa Seed, Maomified 

weeds. Oats and wheat are \ery likely to carry Johnson- 
grass seed, when grown in sections where that grass 
exists. It would Ije ad\'isable to have a microsco[)ic 
examination made of all seed that are likely to have 
mixed with them the seeds of harmful weeds. No doidit 
the experiment stations and agricultural colleg'es ot all 
the states will do this work free of charge. 

Watching for Sports. — The farmer, by careful watching 
for just the type of plant wanted, and selecting, keeping 
pure, and planting, can a('Coni})lish much more than by 
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urtilieially stimulaliiig l)ig yields and depending on these 
seed t(i make big yields. A new type of plant is called 
a sport. Sports do not al\\'ays bree<l true, but they often 
<lo, and thus produce new varieties. An extraordinary 
crop secured by high fertilizing, good seasons, etc., "\\'ill 
not be likely to afford Ijetter seed than a crop which has 
made a poor yiehl on account of unfavorable conditions. 
The large yields of many of the high-priced seed which 
are sold are due I'ather t(.> high fertilizing than to special 
merit in the seed. 

Dr. de Aries and Dr. Nillson, (pute noted J^uropean 
plant breeders, pronounced the 2>lan of the German plant 
breeders a failure. 'Idie (Teriuan plan is to .select a large 
amount of seed from the whole of a good crop and plant 
these together. Dr. de Vries and Dr. Nillson watch for a 
single plant differing from the others and of a desired 
kind, called a sport, then isolate it and multiply from it. 
In this way they claim to ha-\ e accomplished certain and 
excellent results. 

All the evidence points to the fact that if there is any 
variety which is best for a given locality, it will not be 
the best for all localities growing this cro]). With a long- 
season of growth and plenty of rain, a late-maturing kind 
of coi'n \\W\ outyield an early kind. Hut for a northern 
latitude, or the dry westei'ii climate, ^\■e should hardh' 
recommend the large-stalked, late kinds of corn. It is 
also evident that the same kind of cotton does not do 
equally well over any large extent of country. 

Limits to Improvement. — It seems reasonable that 
crops that have been highly inipro\eil alrearly cannot be 
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improMi'd so ra|iidly in futui'c us in the past. 'J'lnit is, a 
limit ran lie reached snincwhere heyond \\iiich iaijirove- 
ment ea.nnot go on. Jt is said the sngar l)eet lias had its 
sugar content doubled since Napoleon hegan its ini])ro\-e- 
nient as a means of raising revenue for his wars. Wlietlier 
this is true, or part <.>f the imju'ovement actually came 
from lietter liandliiig and later ripening of the l)eets and 
better methods in tlie factories, it is iuuiiaterial. It 
is true, however, that tlie sugar <'ontent of tlie beets 
grown in (<ernian\', tlie greatest sugar-making country 
on earth, lias not increased on an average so much as 
one per cent on the \\'eiglit of the b(:'ets in nearh' foi't\- 
yeai's. 

•!a\a, next to Hawaii tlic most intcnsi\e cane-sugar 
country in the worhl, vva,s forci'd to give u[) its sweetest 
cane and grow a vigorous, hard\- kind, abli:' to resist 
certain cane diseases. 'J'he sariie countr\' oiu'c grew .an 
immense quautitjr of as line coffee as was ever known. 
Disease came and entirely destroyed the industry, whiidi 
is now being built up again, with an infei'ior but hardy 
kind of tiee, able to I'esist the disease. 

Less hardiness and less resistam.'e to disease seem gener- 
all}' to f(_illuw impro\'eiiient in other directions. Whether 
this evident tendency can l)c guarded against and ilisease 
resistance combined -with im[iro\'eiiient in vield and qualitj" 
of product, are (piestions as vet unknown. Such a com- 
bination has not been attained in iin[)ro\'ed li^a' stock, and 
certainly has not in most cases with impro\'ed jiiants. 
Hopkins, of Illinois, has bred corn to contain some 45 per 
cent more protein than a\'in-age ciu'ii. In doing sc). he 
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appears to have I'educed tlie size of ears, and presumably 
the yiehl of corn, about 25 per cent. 

Potatoes and Cane. — PLmting small sweet potatoes and 
Irish potatoes is a general practice in some sections, and 
has been for generations, but potatoes show no marked 
tendency to become smaller. It is true that planting 
small Irish potatoes, where they are cut to two eyes, will 
result in smaller yields than larger potatoes cut to two 
eyes. You have seen why this is so. Wlien the same 
sized pieces are cut from small potatoes as are cut from 
large potatoes, there will be more eyes in the pieces 
cut from the smaller potatoes, and with some varieties 
several of these eyes come up, resulting in too many 
plants, and consequently a larger proportion of small 
potatoes. 

Above the Louisiana sugar belt pjroper the practice 
of sirup makers has been for years to save for planting 
the small, worthless stalks of cane. In the tropics the 
practice has been for ages to plant the immatiire, worth- 
less tops. In neither case has any deterioration in the 
cane occurred. In the tropics much experimental work 
has been done to find the effects of jjlanting poor 
stalks and tops, but no change one way or the other luis 
been found. 

In the case of sweet potatoes, Irish potatoes, and cane, 
we plant parts of the old plants just as in budding and 
grafting. In each of them real seed may be grown, and 
are grown and planted. When sugar cane gro\\'s a year 
or more in the tropics, it makes a head of fine feathery 
seed. These are planted and a little, weak stalk of cane 
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is produced. Tliis stalk is planted and cane is pnidiiced 
in the usual way, but tlieie is never any telling what kind 
of cane it will Ije. It is never likely to resemble the })ai-- 
ent, and is entirely likely to be different from any either 
variety of cane ever produced. Vou are more likely to gel 




Nkw Mkxii'o Date Palm 



from the seed of red cane either -white, green, stri[icd, or 
even black cane, than red cane. Only one in thousands 
of the kinds produced in this Avay has been found tn have 
better qualities than well-known kinds. Ii-ish [jotatoes 
and sweet potatoes are said to show these same variations 
Avhen grown from real seed. 

o 

Other Seed-producing Plants. — With plants that cross 
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j)(jlleiuze, yai'iatioii is luiieli iimre likely U> occur. Lutlicv 
ISnrbank plants a vast imnilier of sceils of each kinil, and 
watches for sports. 1>\ g-rowing this sport and lixing 
the type l)y preventing cniss fertilizing, he obtains the 
new variety. 

Rapidity of Improvement. - Plants are not so rajjidly 
and certainly improveil liy usual methods of selection and 
breeding as some people lielic\e. <-)f the one hundred 
or more so-called varieties of cotton tested at several 
Southern experiment stations, no one kind has often 
made the best return two years iu succes.sion at the same 
station. No one kind that yielded best for early plantiiig 
lias often yielded liest for late })lanting. No one kind 
has often made best I'eturns (he same year at any t■\^'o 
stations. Freipiently tlie \ariety that yields most on 
one kind of land yields least on another kind. If we 
take averages, the kinds knii\\n to l)e old lia\'e yielded 
nearl\- as well as those \vhicli ai'e clLiinied to have been 
improved in recent yeais. 

A\'luit an- ccmniai-iitive lui'i'its of liniiie i^rnwn .seed ami sci-ul broughl 
riiiiii u distance? "Wliat al)in\t sppil ■■ I'liiniiiig- out"? \\'hat liave 
experiment stations i'onml out aliout tlie liest variety of cotton ? Ilow 
alioiit seed from a crop tliat was poor on account of droiiglitV Can 
>eed be improved by mei'ely fertilizing llie crops? Tell about the 
experience in planting sugar cane and jiotatoes. What is a 'sjioi't "? 
Ilow are new varieties produced? Can all desirable qualities be 
cfiinliined in one vai'iety of jdant? Wlial sort of corn should be 
selected for a diy country? How arc .seed tested? AVhat undesii-able 
)dants are likely to be introduced in seed? To what extenl dii you 
think we can go on iin]ax.ning fmr crops? 
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Experiment. — V'ne a iiiagiiifyiiig glass and examine seed o( alfali'ii, 
tiirni]!. ami other small seed foi' weed seed, rotten seed, efce, Makr 
germiiiatiou tests at proper season with different seed. Yon may 
have hnard the old saying that wheat tnrns to cheat. .Siiptio.se you 
get some cheat seed and some pui'e wlieat seed and plant eaeli se]ia- 
rately in Vioxes. See if each iloes not make its own kind. Von can 
do the.se things at school. 



CHAPTER XII 

IMPROVING THE LAND 

The rapidity with wliicli lands wash and wear lias al- 
ready been mentioned. The humus of Southern soils has 
been found to decrease much faster than in northern lands. 
The same open winters and heavy rainfall that cause the 
waste of humus and soluble plant food also cause the soil 
of luucl) of the rolling Southern lands to wash off into the 
valleys and creeks, leaving red gullies and poor subsoil. 

Poor Land Unprofitable. — The question of improving 
tlie soil is the great question of the farm. If one-fourth of 
a bale of cotton to tlie acre pays all expenses of its pro- 
duction, including land rent, labor of man and team, seed, 
gathering, ginning, marketing, etc., then a half bale to the 
acre will pay over twelve dollars an acre net profit when 
lint sells at ten cents a pound and seed at f 20 a ton. 
While a quarter of a bale makes no net profit, a half bale 
to the acre makes a net profit as large as $120, drawing 
ten per cent interest. If fifteen bushels of corn to the 
acre pays all expenses, then thirty bushels at fifty cents a 
bushel will pay a net profit of about 17.50. Poor, worn 
hind producing small crops is very poor property ; but 
good land piroducing large crops pays better than almost 
any other kind of investment. 

Land Easy to Improve. — The building up of the soil is 
the surest and Cjuickest way to make large and profitable 

78 
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Clops. It is not difficult or expensive to improve land 
which produces a cpiarter bale so that it will make a lialf 
hale or even a bale of cotton to the acre. Much of the 
thin land of the South which now yields only fifteen 
bushels of corn or less to the acre could be easily made to 
yield thirtj' bushels or more. It is a general fact that the 
tliin, poor lands are the easiest lands to improve. 

Amount of Plant Food. — If even tlie poorest hind is 
analyzed and calculations made of the amount of phos- 
[ihoric acid, nitrogen, and potash contained in a depth 
of three or four feet, enough plant food is found to sup- 
port several hundred, or perhaps a tliousand, big crops. 
But such land ceases to produce well because crops and 
the leaching and washing of the rains have taken away 
most of the soluljle, or availaljle, plant food. Perhaps 
almost all the humus has been exhausted and the land is 
no longer dark in color, porous, and fresh, as it was wdien 
it was new. Witli most of the humus gone, germ life 
lias little to feed upon, and germs no doultt play an im- 
portant part in dissolving plant food and making it fit for 
jilant use. 

Nature enriches Land. — If this poor land is left uncul- 
tivated, grass and weeds and hriers and bushes soon take 
possession of it. These hardy plants thread the soil and 
subsoil with their roots, wliich can extract food out of the 
]ioorest land. If protected from tire these plants make a 
shade and a soft covering for the land. When they die 
they decay and form humus. The roots decay and leave 
channels for air and water to pass through the soil. The 
shade and lunnus encourage germ life, wliich thrives and 
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multiplies. Rotting vegetable matter also feeds and shel- 
ters innumerable eartliworms and other low forms of ani- 
mal life that burrow and eat and grind and pulverize the 
soil. By a few years of sueli treatment, natiire makes this 
land just as fresh and pi'odnclive as it ever was. 

With a crop of peas, \-elvet beans, or peanuts, or a i-(iat 
of barnyard manure now and then, land sliould retain 
its freshness and prodnctiveness. I>y sncli management 
it will I'emain fresh and open and porous; the air can 
enter: it will hold moisture better; germ life will thrive, 
and all these things help to dissolve plant food in tlie 
soil for the use of crops. 

Physical and Chemical Improvement. — Inipro\'ement in 
land may bi; effected by adding chemical plant food in the 
f(.irm of concentrated Icrtili/.ei', or by making some physi- 
cal change in the soil. I'lowing or draining would be 
a ijhvsical iniprovemeni . Adding sand to a tiglit, lica\v 
soil, if it could be done profitably, wouhl often help it. and 
yet the sand may have mi [ilant forid. (Joarse manure 
contains plant food, but one of its chief uses is to open 
up tlie land or otherwise put it in bettei' physical roii- 
dition. It a<dds Yegetal)le maltei', or Jiumus, to th(^ soil, 
makes it drain ln'tter, and lets tlie air enter. It alsn 
mak('s a coarse, sandy soil less ])orous, and causes it to 
hold water l)etter. A good snpjily of liumns is the coruer- 
stone of st)il improvement, pai'ticnlarly for the worn up- 
lands of the humid pait of tlic South. 

Terracing. — To prevent i-olling lands from washing, a 
yevy successful plan folhiwed in the South Central and 
Southeastern States is tn lay (iff \\'ith a cheap leveling in- 
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strument lines around the hillside on a dead level. A 
sharp bed is thrown up on these lines with a turn plow 




Terraced Land 

and weeds and grass are allowed to grow on them. These 
lines are generally run 
so that one Avill be 
three perpendicular feet 
higher than the one 
next to it down the 
hill. Of course, the 
lines will be closer to- 
gether on steep land 
than on gently rolling- 
land, and they will Ije 
closer together at some 
points than at othei- 
points. Rows are gen 
erally laid off parallel 
to each of two terraces, 
beginning, say, above 
one and laying off until 
a 
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halfway to the next terrace up the hill at the point where 

the two terraces are nearest together. Then begin 

below this next terrace and make rows till this half\va3r 

point is reached. Last of all the short rows are filled 

in. This scheme enables each row as nearly as possible 

,0- to take care of its own 

^ »<:,, , ,,,ii!^ water, while whatever water 

^ breaks over the rows soon 

'^^Vr^ .t.i.'-'-'" comes to a terrace line 

^'ffif^ ^^L.^^'' covered with weeds and 

''<■<«««<<* grass. Here the speed of 

Fifi. 30. — TerRxVced Land AND Rows '", , ■ i i i i 

the water is checked, and 
whatever sediment it carried is deposited. In a few years 
the old terrace lines are richer than the other land. These 
are plowed up and the terraces made along new level lines. 
Figures 28 and 30 will make clear the description of this 
plan for preventing washing. 

Drainage. — There is a great d^al of land in all humid 
sections tliat is unproductive because of poor drainage. 




Fifl. '-W. — Best Shape for an Open Ditch 

We have seen that too much water makes the land cold, 
shuts out air, prevents the growth of microscopic life, etc. 
Straightening channels of small creeks, clearing out ob- 
structions, and making a few simple, open ditches will often 
make much excellent creek bottom land -very productive. 
Anv open ditch or channel for water to flow in slionld 
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be made widely V-shaped (Fig. 31). Such a channel will 
always clean itself out much better than a wide-bottomed 
ditch, and will not be liable to cave and fill up. Often by 
merely starting such a channel with a plow and replowing 
after heavy rains, one can make excellent drainage chan- 
nels at trifling expense. 

Draining Marsh and Creek Lands. — Near the seacoast 
there are immense bodies of marsh land too flat to be 
drained in such a wa}'. This land needs to be surrounded 
with low levees with channels cut through them, and to 
have the water pumped out over the le^.-ees. A trifling 
amount of pumping will permanently drain such lands 
and make them highl)' valuable. The drainage canals 
might l)e made the very best and cheapest mea.ns of trans- 
portation. Holland has liundreds of square miles re- 
claimed even from the sea at a cost of perliajis over one 
hundred dollars an acre. Even rivers are pumped out 
over tlie great levees, or dikes. This land is below sea 
le\'el and is cut here and there with drainage canals. The 
people are said to go to market in boats in summer and 
on skates in winter. 

There are also large Ijodies of fine creek Ijottom land 
that could be drained bj' dredgiiig out straight cliannels 
for some miles. As this is usually too lai-ge an imder- 
taking for one man, tlie land to be reclaimed should be 
organized into a drainage district and taxed or bonded to 
get monc)' to make the impnivement. 

Tile Draining. — A great deal of land in the Northern 
and Central States is drained with tile, or burned clay 
pipes. These pipes are laid end to end in ditches dug 
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at suitable distances, ami covered over. This makes an 
excellent and permanent system of drainage. Tile drains 
do not draw water from the land any better than open 

ditches of equal depth ; but they 
are never in the way of teams or 
machinery, they cause no loss of 
land, and they never till up 
when well laid. When tiles are 
once laid, the expense is o\'er, 
but open ditches have to be 
worked on every year. 

In the (iulf States there has 
been almost no tile drainage, 
because land has been cheap and 
tiling has been costly. Perhaps 
the cost of tiling an acre would 
buy two acres that do not need 
tile. jNIoreover, the seasons are 
long, and we can generally wait 
for the excess of water to dry 
off, and yet have time to make 
a crop. Figure 32 will show the 
method of draining with tiling. 
As our lands increase in value 
and we come to want to use our whole season in maturing 
two or more crops, tiling will likely come into favor. 

In some places, brush, poles, rocks, etc., liave been i)ut 
into ditches and covered over so as to make cheap unilcr- 
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QUESTIONS 

WliY do Southern lands wear out more rapidly than Northern 
lands? Why do Eastern lands exhaust faster than Western lands? 
Why is good land of such great importance to the farmer? What 
hinds are generally most easily improved? Suppose exhausted land 
grows up in weeds, grass, and briers, will it become productive again ? 
Sliould land thus growing up be burned off, or should the growth be 
allowed to rot? Wliat can we do to improve poor land faster than 
turning it out? Besides growing crops on land to improve it, what 
cau we add to it? Give an exampde of physical improvement and 
chemical improvement of land. Describe the plan used in the South- 
ern States to prevent hilly or rolling land fronr washing into gullies. 
What can be done to make creek bottoms productive? What shape 
should an open ditch have to be most serviceable? What can be done 
to make large areas of flat marsh laud productive ? What country has 
reclaimed from the sea a gi'eat amount of land? llow do people go 
to market in that country? Descrilie tile drainage. Why have the 
Southern pieople not used much tiling? 

Observation. — Observe how much more productive old fencerows 
and old building sites are than land regularly cultivated. Observe 
how much better crops are grown this year on land that grew pieas 
last year. Note how much better the crop often is near a ditch 
where drainage is good thau farther away where the land is not so 
\\ell drained. 



CHAPTP]R XIII 
ROTATION OF CROPS 

English Rotation. — In England, clover, turnips, beans, 
and wheat follow each other in regular order, and consti- 
tute a five-year rotation. The lands of Great Britain were 
once so poor that only about tliree bushels of wheat were 
raised for each bushel planted. While invading France, the 
people learned tlie value of such crops as clover, turnips, 
and beans, iiy rotation of crops, bone fertilizers, and 
stock feeding, they have built up the land till it makes 
over twice as much wheat to the acre as the land in the 
United States. 

A Southern Rotation. — If an East Texas farmer plants 
on a field cotton one j'car, corn and peas the next ,year, 
and oats followed by peas the third year, he not only has 
an excellent three-year rotation, but grows five crops in 
the three 3'ears — two of them restorative crojos. Where 
cotton can be matured and gathered earl}^, it might be a 
good plan to have the oats follow the cotton. Corn and 
jaeas leave the land very dry, and oats come up much bet- 
ter if sown on land that has been well worked in cotton. 
It might be well to sow oats after one of the pickings and 
cover them with a cultivator run between the rows. 

Different crops do not require different elements of 
plant food. They all require the same elements. l)ut tliey 
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use them in diffeient proportions. Therefore, one kind 
of crop may temporarily exliaiist the soil of one element, 
and cease to grow well, while another crop can still do 
well. But the greatest benefit of this, or any other rota- 
tion, arises from the restorative crops grown, and the 




Fig.: 



-CowPEAS AND Sweet SoKiiHiM 



great amounts of nitrogen the bacteria enable them to 
get from the air. 

Cotton Every Year. — The constant planting of land to 
cotton rapidly exhausts the humus of the soil, because if 
cotton is cultivated close and clean, there is little in the way 
of grass, weeds, and trash left to rot on the land. For the 
same reason cotton land w^ashes badly. A corn and pea 
crop, followed by an oat and pea crop, will build up the 
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land rapidly ; for tliese crops leave stalks, stubble, and 
vines, which, when plowed rnider, rot and make humus, 
and suj)pl3^ plant food. 

A g-ood system of rotation also affords an opportunity 
to use commercial fertilizers most profitably, if the land 
is I if a kind that responds to fertilizing. 




Fig. iU. — H(.)GS grazinc; Cmwpkas 



Fertilizing Restorative Crops. — Commercial fertilizers 
have their best effects where there is plenty of humus. 
A pea crop does not need nitrogen in its fertilizer, as it 
gets nitrogen from the air. It will seldom need potash. 
80 it can be fertilized cheaply with acid pliosphate, which 
supplies only phosphoric acid. The yield of pea vines 
will often be doubled Ijy this cheap fertilizing, and conse- 
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quently tlie nitrogen tlie peas get from the air will be 
doubled, and the good effects on the land will be greatly 
increased. Since land once well enriched with pea vines 
needs only acid phosphate for corn and cotton, all the 
fertilizing can be cheaply done. 

The teacher and the pupil are referred to bulletins of 
the Louisiana, Mississippi, and Georgia Experiment Sta- 
tions, which give the results of many years of work with 
this three-year rotation in connection with commercial 
fertilizers. In each state very poor land was soon built 
up so that it produced a bale of cotton to the acre, and 
otlier crops in the same piroportion. 

Dividing the Farm. — To follow such a rotation, a farm 
should be divided into three parts, having one third in 
each crop each year. This plan would better distribute the 
lal)or of men and teams over the season. It would afford 
so much corn, pea vine hay, oats, etc., to feed on, that 
more stock could be kept and more manure saved, — both 
of which would be helpful in further building up the land. 

It would make no particular difference if cotton now and 
then should be grown two years in succession on a field, 
or if oats should be left out once in a while. Other crops 
might be substituted for some of those mentioned. One 
need not follow absolutely any particular plan of rotation. 
Some lands are not equally well suited to all these crops, 
but grow one particularly well. Such lands may well be 
used for one crop and fertilized, if need be, to keep up 
their fertility. Then certain land for orchards, gardens, 
and for other special purposes could be set aside, and the 
rest of the land could be used for crops in rotation. 
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Other Rotations. — Kotation.s ma^- be changed to suit 
the crops, and to some extent tlie ma rivets. In tlie lime 
lands, alfalfa should be a particularly valuable crop. 
Once planted, it would be profitable as long as a good 
stand holds out, maybe five or six years. The land could 
be used for alfalfa so long, and then planted in cotton and 
corn five or six j'ears. In some sections wheat may be 
substituted for oats in the rotation. 

Rice land would be greatly benefited if, in otf years, 
when the planter is waiting to get rid of red rice, the 
land could be drained and grown in cowpeas ov other 
restorative crops. The sugar planter generally rotates 
his cane land with corn and peas. In West Texas, small 
grain should be followed with cowpeas the same season, 
provided cotton, corn, kafir, milo, or sorghum is to grow 
on the land next season. The land should catch enough 
rain and snow, especially if plowed and harrowed in early 
winter, to bring up the spring crops, But if fall-sown 
grain is to follow small grain, then the land should be 
plowed and kept disked to make it moist enough to bring 
up seed in fall. 

QUESTIONS 

What is a rotation of crojis? Wljat crops do tlie people f;vo\v in 
rotatio}! in England? Has tlie rotation lieen very beueticial Iti that 
ciiuntry ? What is a good rotation of coiiiaioii crops for the South- 
ern States? Why is this a good rotation? "Wliat effect does it have 
on land to grow cotton constantly on it? Can fertilizers be used 
profitably in rotation? Why would you not fertilize peas or peanuts 
with fertilizer* containing nitrogen? With what would you fertilize 
peas? What Experiment Stations have succeeded well with a three- 
year rotation? Would following this rotation require one to put 
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all of his fa]m in one crop each year? What crop may be used to 
advantage uii the linie lands of Texas'? What crop might take the 
place of oats in rotation? AVhy do rice farmers have to stop grow- 
ing rice for a year or more now and then? What could be done 
with the rice land to advantage when it is lying out? 

Experiment. — Get your father to rotate his crops on a small piiece 
of land as an exjjerinient, if he does not do so regularly. 



niAPTEIi XIV 

MANURES AND FERTILIZERS 

Value of Bones. — About seventy-five years ago a Ger- 
iiiaii chemist named Liebig anahzed plants and found out 
what they contained. By experimenting, it was learned 
what ingredients the plants are unable to get in sufficient 
quantity from poor land, and attempts were begun to com- 
pound suitable mixtures of fertilizer ingredients. Tjieliig 
was perhaps the first chemist to teach that bones, being 
rich in phosphoric acid and fairly rich in nitrogen, a,re 
good fertilizers. He afterwards wrote, bitterly complain- 
ing that, after he had taught the Englishmen the value of 
bone as a fertilizer, they had robbed the l)attlefields of 
AVaterloo, Leipsic, and the Crimea of a hundred thousand 
tons of bones to enricli their fields. 

Guano and Composts. — Peruvian guano, a liird manure 
<if certain rainless South American islands, was the first 
ci>ncentrated commercial fertilizer used in tliis countiy. 
It was used in the older cotton states from just after tlie 
A\ar Ijetween the states until about 1880, when the supply 
A\as mostly exhausted. About 1870, David Dixon, of 
Georgia, made composts, or mixtures of guano, manure, 
leafmold, salt, and other things, and let them lie fen- 
some time in large moist heaps, and then applied in the 
cotton row before planting. He raised enormous crops 
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of cotton, and accumulated a great fortune. It is prov- 
able the salt and some other things were useless. I>ut 
a compost of commercial fertilizer ingredients with Ijarn- 
yard and stable manures or cotton seed never fails to 
give good results. It has been found, however, tliat 
putting tlie manure or cotton seed in tlie furrow, s[)riii- 
kling the commercial fertilizer on it, and then bedding on 
the mixture, does quite as well as first composting in a 
lieap. 

Phosphate Rock. — Rock, rich in lime phosphate, a com- 
pound of phosphoric acid and lime, is mined in Florida, 
Georgia, Tennessee, Arkansas, and in many other parts 
of the world. This rock is ground up by powerful mills 
into a fine powder called yZofrf.s. As the phosphoric acid 
is not easily soluble in this form, the powder is mixed 
with sulphuric acid. This sulphuric acid combines with 
part of the lime, leaving the phosphoric acid in a condi- 
tion to dissolve in water and to be used by crops. The 
floats, thus treated with sulphuric acid and dried, are called 
acid pJionjihate or stiperphosphate . This acid phosphate is 
the largest ingredient in most commercial fertilizers. It 
contains usually fourteen to sixteen per cent of pare phos- 
jjhoric acid. The next prominent ingredient in commer- 
cial fertilizers is cotton-seed meal, wliich contains about 
seven jJer cent of nitrogen, three per cent phosphoric acid, 
and one and a half per cent potash. A little kainit, or 
other potash salt, found in Germany, is usually put into 
the mixtures. When containing nitrogen, phosphoric 
acid, and potash, a fertilizer mixture is called a complete 
fertilizer. Nitrate of soda, which is mined in Chile and 
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contains about sixteen per cent of nitrogen, may be used 
in place of part or all of the cotton-seed meal. The 
nitrogen in nitrate of soda is more quickly available than 
that in cotton-seed meal. For early, quick-maturing 
crops, nitrate of soda should take the place of some of 
the cotton-seed meal. Dried blood or other slaughter- 
house refuse and dried lish are also often used. The 
nitrogen in these is about as quickly available as that in 
cotton-seed meal. The di-ied fish is rich in nitrogen and 
phosphoric acid. 

Where Potash is Needed. — It has been learned from 

experiments that 
the soils of Mis- 
sissippi, Louisiana, 
and Texas do not 
generally need 
potash. So no pot- 
ash salt should be 
used in the mix- 
tures for these 
states. In (leorgia, 
the Carolinas, and 
Alabama, a little 
potash is generally 
found beneficial. 

Fertilizer Mix- 
tures. — Equal 
I)arts of cotton- 
seed meal and acid phosphate mixed will make an excellent 
cotton fertilizer for old and worn lands. Such a fertilizer 




Fig. 



-Fertilized and Unfertilized 
Cotton 
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\\ ill contain about three and a half per cent of nitrogen and 
nine per cent of pliosphoric acid, and about three fourths 
jier cent of potash. For land not so badly worn or land 
that has been in pasture, or been lying c)ut one or mo'.-e 
years, 1300 pounds of acid phosphate and 700 pounds of 
cotton-seed meal, making a ton, would probably be Ijetter 
than the otlier meal-acid-phosphate mixture. P^r land 
needing potash about two hundred pounds of kainit 
should enter into each ton of mixture. Trade conditions 
now seem to warrant us in valuing nitrogen in fertilizers 
at seventeen cents a pound, and pliosphoric acid and 
potash at six cents a pound eacli. 

Balancing Manures. — Barnyard ami stable manures are 
not well enough balanced without some additional phos- 
plioric acid to give the most valuable results on most of 
the thin lands of the cotton states. If every load ai 
manure had a hundred pounds of acid pihosphate added 
to it, the results would lie better, and it would go much 
farther. Manure, as a rule, is much richer in nitrogen 
and potash than in phosphoric acid. Ivx'perience has 
shown that for nu)st sections a fertilizer should be richer 
in phosphoric acid than in anything else. 

Rich Food makes Rich Manure. — The quality of fresh 
animal manures largely depends uj^on the kind of food 
the animals eat No food eaten by animals loses much of 
its fertilizing \ralue by passing tlirough tlie animals. The 
manure made from feeding cotton-seed meal will never 
contain less than seventy-five per cent as much fertilizing 
value as the meal had, and it may contain as much as 
ninety per cent. Manure made from feeding cott(.>n seed 
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will he richer than that from feeding corn, hecause cotton 
seed is richer tlian corn. 

The liquid manure from well-fed cattle will contain 
half or more of the total fertilizing value of the feed. 
From cattle eating mostly coarse food, the liquid will not 
contain so much of the fertilizing value. 

In order to save the liquid raanui'e properly in stables, 
Ijedding for the cattle sliould be provided so as to absorb 
and hold it. 

As has been said before, if animals are allowed to tramp 
the manure down in the stables, its value will be preserved 
better than in any other way, unless it be aj^plied to tlie 
land and mixed with the soil from day to day. 

Value of Manure. — A dairy cow, well fed, will produce 
ten cents' woi'th of manure a day, if the plant food is 
rated at the same price that has to be paid for it in com- 
mercial fertilizers. A horse well fed on oats and grass 
liay will produce nine or ten cents' worth a day, but of 
course not all of it will be dropped in the stable. If the 
horse is fed on peavine, jieanut, or alfalfa hay, the manure 
will be worth more. Your past lessons have taught you 
why this is so. Immense losses occur every year on ac- 
count of the poor way in wliicli farm manures are handled. 
In fact, on most farms no attempt is made to save and use 
them. 

A ton of cotton seed lias about tlie same plant food that 
a thousand pounds of cotton-seed meal has. The meal 
rots quicker, and is perhaps better for quick-growing 
crops. As the seed supplies more humus to the land, it 
will give results the second and third years after using. 
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QUESTIONS 

Who was the first man tliat analyzed plants? What complaint 
did he make against the Englisli people? What was the first con- 
centrated fertilizer used in the United States? Tell aljont David 
Dixon's first experience in using this concentrated fertilize!-. Wheie 
is tlje phosphoric acid of fertilizer obtained? How is phosphate rock 
treated? What is tiie name of the prodnct made from phosphate 
rock ? What is generally mixed with it? What may take the place 
of cotton-seed meal in fertilizer mixtnres? What is meant by com- 
plete fertilizer? What advantage has nitrate of soda over cotton- 
seed meal as a fertilizer? ^Vhat other materials are rich in iiitiogeii? 
What states appear to need no potash added to their soil? What 
states appear to need some potash in their fertilizer mixtures? Name 
a suitable mixture of acid phosphate and cotton-seed meal for cotton 
to be grown on worn land. What may be added to barnyard juanure 
to make it more valuable? What fertilizer ingredient should nearly 
all fertilizer mixtures be richest ii. ? Is very much fertilizing mattei- 
lost from feed stuff by being eaten by animals? Which will produce 
richer manure when fed to animals, corn or cotton seed? Which will 
produce richer manure when fed, peavine or Johnson-grass hay? 
How much cotton seed will equal a ton of cotton-seed meal in ferti- 
lizing value ? Which will have the most lasting effect when used as a 
fertilizer, cotton seed or cotton-seed meal? Which will give the 
quickest results? 

Experiment. — Manage to get a few rows of cotton and corn on the 
farm at home fertilized with cotton-seed meal, a few rows with acid 
phosphate, and a few rows with kainit, using all fertilizers at almost 
the rate of one hundred and fifty pounds per acre. Watch growth of 
crops carefully and if possible weigh and measure yields. Then use 
a mixture of meal and phosphate, a mixture of meal and kainit. and 
a mixture of phosphate and kainit in the same way, and also note 
results. See if the author is correct about the kinds of fertilizers 
needed. 

Try fertilizing peas or peanuts with cotton-seed meal, with phos- 
phate, and with kainit in the same way. lieport residts to school 
next vear. 



CHAPTER XV 
COMMERCIAL FERTILIZERS 

Large Use of Fertilizers. — The use of commercial fer- 
tilizers has grown eiiormousl}^ in a few years. Georgia 
used in 1907 perhaps $1.5,000,000 worth and used them 
profitably. Texas used perhaps less than 20,000 tons, yet 
Texas probably has more land suited for using such fer- 
tilizers profitably than Georgia has. Arkansas and Okla- 
homa also have much of such land. Practically all of the 
timber belts, most of the coast prairies, and much of 
the sandy and loamy lands in the red-land sections in 
Louisiana, Arkansas, Oklahoma, and Texas would prob- 
ably readily respond to commercial fertilizers. The lime 
lands and the dry lands of the West are generally too rich 
for ordinary amounts of commercial fertilizers to be used 
on them with profit. 

Valuing Fertilizers. — A mixture of 1200 pounds of 
cotton seed and 800 pounds of acid phosphate to the ton 
makes a good fertilizer. 

This mixture contains about 36 pounds nitrogen, worth 
16.12, about 126 pounds phosphoric acid, worth f 7.56, 
and about 20 pounds potash, worth f 1.20. Total value, 
f 14.88 per ton. 

Of the meal and acid phosphate mixture first named 
on page 04, 2000 pounds contain: — ■ 
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70 pounds nitrogen @ .17 111.90 

180 pounds phosphoric acid@ .06 10.80 

15 pounds potasli @ .06 .90 

Total value per ton, $23.60 

For Georgia, Alabama and the Carolinas 1200 pounds 
phosphate, 700 pounds cotton seed meal, and 100 of 
muriate or sulphate of potash are often recommended ; 
alsii 1000 pounds phosphate, 700 pounds meal, and 300 
pounds kainit. Kainit contains 12% of potash, and 
muriate and sulphate about 50% of potash. 

Nitrate of Soda. — The nitrogen in nitrate of soda acts 
more quickly than that in cotton-seed meal. All plants 
need fertilizers when 3'oung. So a mixture probabl^y 
better than the last one named would be 1400 pounds 
acid phosphate, 400 pjounds cotton-seed meal, and 200 
pounds nitrate of soda to the ton. Or, for badly worn 
land, 12(j0 pounds acid phosphate, 600 cotton-seed meal, 
and 200 nitrate of soda. Where whole seed are used 
instead of meal, 1000 pounds seed, 850 pounds acid phos- 
phate, and 150 pounds nitrate of soda are recommended. 
For quick-growing crops like early truck crops a still 
larger proportion of nitrate is recommended. 

Richness of Mixtures. — The different fertilizer mix- 
tures which contain cotton-seed meal and cotton-seed 
meal and nitrate of soda are all richer than the aver- 
age fertilizer which is sold for cotton. One hundred and 
fifty pounds to the acre are about equal to 200 pounds 
of ordinary cotton fertilizer. These mixtures are about 
as rich as most of the so-called vegetable fertilizers, 
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except tliat the latter usuallj- liave a large amount of 
potash. 

Do Fruits need Large Proportions of Potash? — It lias 
been generally supposed that fruits and \cgetahles need 
larger proportions of potash than ordinar^^ field crops dn ; 
but from what would seem conclusive results in Louisiana, 
Mississippi, and Texas, potash is not profitable to use fur 
any crop on any soil yet tried in these states. There 
seems to be no j^roof anywhere that fruits and vegetables 
need a larger proiDortion of potasli than corn or cotton. 
The kind of land more than the kind of crop seems 
generally to determine the kind of fertilizer. For well- 
known reasons this statement does not apply to legumi- 
nous crops and their nitrogen supply. Tobacco needs a, 
larger proportion of potash than most crops, as its asli 
contains a very large amount of this ingredient. 

Proportions of Plant Food in Mixtures. — The Southern 
manufacturers and users of fertilizers, in mixing their 
materials so as to contain two jjer cent of nitrogen, eight 
per cent of available phosphoric acid, and one and a half 
to two per cent of potash (or in about those proportions), 
seem to be mucli nearer the Ijest practice than Northern 
manufacturers and mixers follow. Books have been writ- 
ten giving what are su[]posed to be tlie fertilizer needs of 
almost all crops, and the cndy Ijasis for supposing tlie 
crops to need plant food in the proportions recommended 
seems to have been the analysis of tlie crops themselves.' 
Analysis shows tliat nearly all cro[)s contain more potasli 
than phosphoric acid. That is no indication that ferti- 
lizers for such crops should contain more potash than 
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plios|ili(H-ic acid. Almost all lands are richer in jiotash, 
generally three to four times as riclu From the best- 
known chemical means of determining available plant 
food, tliere are many times as much available potash in 
avei'age soil as there is phosphoric acid. 

Many of the largest fertilizer companies in the country 
are putting more potash than phosphoric acid in their 
fertilizers. Such practice is, without doubt, causing the 
loss of millions of dollars annually. 

Experiment Necessary. — Only actual field trials with 
crops will afford proof of what they need on different 
soils. The experiment stations of the country have made 
the most reliable literature of agriculture we have, and 
their results clearly show that, with rare exceptions, crops 
need nruch more phosphoric acid than potash in fertilizers, 
and in much of the country the latter is not needed at 
all. In nearly all cases, the kind of land instead of the 
kind of crop should decide which one of these elements 
is most needed. A slightly worn, muck land in Illinois 
and tlie neighboring states needs only potash to make it 
productive again. Very poor sandy land in Florida 
needs potash, but still more phosphoric acid and nitrogen. 
Some land in Mississippi and the states west of the Missis- 
sippi River probably need potash — particularly deep sandy 
land. Farmers should make some tests for themselves. 

Stimulating Effects of Fertilizers. — Many people ask if 
commercial fertilizers do not have a stimulating effect, 
and if tliey do not wear out the land. 

It is true that 100 pounds of fertilizer will often increase 
the cotton crop 500 pounds of seed cotton to the acre. 
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This cotton, tog-ether with the seed, contains more phmt 
food than the fertilizer contained, notwithstanding some 
of the latter is always washed away. Tiie explanation is 
that tlie fertilizer causes a strong growth of root that en- 
ables the crop to get more plant food out of the soil than 
it would get otherwise. To that extent fertilizer wears 
the land. But if we can get the plant food in the form 
of valuable cotton, we shall be more than repaid for the 
wearing of the land. 

Effects Permanent. — By using reasonable amounts of 
fertilizers with coarse manures and cotton seed, or with 
suitable rotation of crops, lands are steadily and perma- 
nently enriched. We have abundant evidence that where 
large quantities, say from 800 to 2000 pounds to the acre, 
are used for vegetables, such as cabbage or Irisli potatoes, 
and these crops are followed the same season by cotton or 
sweet potatoes, the land grows better from j'car to year. 

Where Fertilizers Pay. — Fertilizers seem to pay best 
on land which is sandy enough to drain perfectl}^ and 
which, at the same time, has a good percentage of clay 
in the subsoil. Such are the long-leaf and short-leaf pine, 
oak, and hickory lands of the Southern States. Also 
much of the coast prairies and practically all of the i)ost- 
oak timber lands of Texas and Louisiana are of this char- 
acter. For staple crops, fertilizei's seem to pay best on 
land naturally rather poor in plant food, making at best 
less than half a bale of cotton to tlie acre. The author 
has frequently seen moderate applications fail to show 
any good effects on land fertile enough to yield two 
thirds of a bale of cotton. 
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For vegetables, large applications of fertilizer on laud 
of almost any character will generally pay. Fertilizers 
have generally been unprofitable on lime land. These 
lands have such large stores of plant food that the}' only 
need to have their physical condition improved. Rota- 
tion of crops, coarse manures, pasturing, etc., will make 
available enough of their own food to restore their former 
productiveness. The Alabama Experiment Station, how- 
ever, did find that large applications of commercial fer- 
tilizers, containing an abundance of nitrate of soda, paid 
well on well-drained, worn lime laud. Nitrate of soda 
used in side furrows during cultivation also gave good 
results in frequent trials at that station. 

Method of applying Fertilizers. — Barnyard manure is 
generally spread broadcast on the land, wliile commercial 
fertilizers are usually applied in the drill before planting. 
For cotton, the fertilizer is generally sprinkled in a furi'ow 
and bedded on. 

Experiments have well demonstrated that all manuics 
ai?d fertilizers give better results if they are strewn in 
the drill, or under the drill, where the crops are to be 
grown. It used to be thought that it was best to put 
fertilizers very deep in the ground. The Louisiana K\- 
periment Station and others have proved that probably 
it is better to use them about the depth of tlie seed or a 
little deeper. The Georgia Experiment Station got better 
results by bedding on fertilizers than by putting tlicni in 
the furrow with the seed. It has been believed that some 
of the fertilizers should be used at or before planting, and 
some in side furrows during the cultivation of the crop. 
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AVliere moderate amounts of fertilizers are used for 
cotton, all experiments indicate that it is a little more 
profitable to use the full amount just before or at plant- 
ing time. It has often paid to use part of corn fertilizer 
at the second cultivation. Nitrate of soda applied during- 
the cultivation of cotton has proved to be profitable in a 
number of experiments. 

Amount of Fertilizers to Use. — It has been proved by 
all experiment stations that small applications of concen- 
trated fertilizers, say 100 to 200 pounds to the acre for 
cotton, pay a larger percentage of profit on the cost of 
fertilizer than larger applications ; but larger applica- 
tions, 300 to 400 pounds, or even 600 pounds, often jiay 
a bigger profit to the acre. It is always unprofitable to 
use too large an amount. 

It appears to be well established that land badly worn, 
and having little humus, will give good profits on only- 
small applications of fertilizers. The land seems not to 
hold water enough to support a large crop. It follows that 
land in good condition from rotation of crops, pasturing, 
being allowed to grow up in weeds, or plowing under 
coarse manure, will supply water for a big crop, such as a 
large amount of fertilizer ought to produce. 

Every farmer should, by careful observation, find out 
just how much fertilizer it will be profitable to put on his 
land. From three to ten times as much fertilizer is often 
used on Irish potatoes, cabbage, onions, and other vege- 
table crops, as on cotton or corn. 

Fertilizers almost always j)ay better on cotton than on 
corn. 
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QUESTIONS 

Give ail example to show how large the trade in commercial 
fertilizers has hecome. Should fertilizers be used more largely 
in Texas than at present? What lands in Texas would probahly 
give profitable results with commercial fertilizers? What amouuls 
of cotton seed and acid phosphate mixed would make a ton of good 
fertilizer? What are nitrogen, phosphoric acid, and potash valued 
at ill fertilizers? Would you use a larger proportion of cotton- 
seed meal on badly worn land than on better land ? Why would 
some nitrate of soda be of advantage in every fertilizer mixture? 
What are the vegetable fertilizers, generallj' sold, rich in? What was 
the belief about commercial fertilizers wearing out land ? What mis- 
takes are made by some Northern manufacturers in mixing fertilizers ? 
Po commercial fertilizers wear out the land? Do large amounts of 
fertilizers improve the land rapidly? Do small applications of com- 
mercial fertilizer pay better on rich land or pioor land? What kind 
of crops, if any, need the highest percentage of potash in their fer- 
tilizers? Tell about fertilizing lime land. What is usually the 
best treatment to make lime land productive? Are fertilizers and 
manures most effective when spread broadcast over the land or 
when used in the row? IIow deep has it been found necessary to put 
fertilizers in the ground? Has it been found pirofltable to use part 
of the fertilizer before planting and part while working the crop? 
Which pays the better, a small application of fertilizer or a large 
application? Why can large applications not be used profitably if 
the land is very badly worn ? How much more fertilizer is generally 
used to the acre for cabbage and onions than for cotton and corn? 



CHAPTER XVI 
PLOWING 

Subsoiling. — Plowing is the primary operation of the 
farm or tlie garden. Yet people hold very different opin- 
ions as to how it should be done. All the older agricul- 
tural literature advised that the deeper j^lowing could be 
done the better on all classes of land and for all kinds 
of crops. This same opinion seems to be held by many 
agricultural writers even now. Subsoiling, particularly 
following a turn plow with a bull-tongue, running deep 
in the same furrow, so as to loosen the subsoil twel\-e 
to eighteen inches deep, is frequently recommended. 

The Georgia Experiment Station tried subsoiling on 
perhaps hundreds of plots of land for some ten years or 
more, but the crops were never any better than those that 
received ordinary plowing. The Mississijapi Stations, 
two of them, thoroughlj^ tested subsoiling on different 
lands, for different crops, and at different seasons of the 
year. Tlie crojjs were never increased over those made 
on lands plowed in tlie usual way. 

The Kansas Experiment Station tried subsoiling for 
nniny years, but the yield of the crops was never in- 
creased. The experiment stations of many otlier states, 
including 'J'exas, have been similarl}^ disappointed in sulj- 
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soiling. It is expensive to subsoil land, and if it does no 
good, it should not be i-ecommended. The truth seems to 
be that there is very little land where subsoiling paj's. 
Many farmers have reported good results from subsoiling, 
while otliers have reported no results, and still others, 
injury from it. 

Depth to Plow. — There is a differenee of opinion among 
people who do not sul>soil land as to how deep it should 
be broken in its preparation. Doulitless different soils 
and different crops should influence tlie depth of pi'epara- 
tion, if their requirements could be dehnitely known. 
The Alabama Experiment Station for a number of years 
subsoiled some land and broke other pieces to depths 
varying from three and one half to six and one half 
inches. The subsoiling did not pay for eitlier cotton or 
corn, and the different depths for breaking did not seem 
to give any marked difference in crops. One deptli 
yielded most one year, and another depth yielded most 
another year. The different depths of breaking averaged 
abciut the same yield for both corn and cotton. The 
Indiana and Oklahoma stations tried eight-inch plowing 
against four-inch for many j-ears, and generally did not 
get increase enough in yield to pay for the extra work nf 
breaking deep. Every farmer should make some tests 
for his own land. 

The Texas Experiment Station jjhuited sorghum i.m one 
piece of land subsoiled fifteen inches deep, on another 
plowed five inches deep, and on still anotlier plowed three 
inches deep. That br»keji five inclies deep yielded much 
more than either of the others. The subsoiled piece made 
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a little more than the piece broken three inches deep. So 
it would seem that breaking the land or bedding it an 
ordinary depth is best, and we know it is cheapest. 

Deep Plowing for Cane. — In Australia and Hawaii, deep 
breaking and planting have proved best for sugar cane, 
but it is probable that the deej^ planting serves to keep 
the tall tropical cane from falling down, and tliat it yields 
more on this account. Many exjjeriments at several ex- 
periment stations in Anstralia failed to give any good 
results for especially deep breaking for other crops. 

H. W. Campbell, who has won sometliing of national 
fame on account of the results achieved in farming 
seiniarid land, claims that it is far more important to 
compact the soil plowed and make it thoroughly fine 
than to plow it deep. He recommends plowing from 
three to seven inches deep, according to the conditions, com- 
pacting again, and then working up a tine mulch of sur- 
face soil about three inches deep. In a conversation with 
the author, Mr. Camjjbell said that it woidd be well-nigli 
impossible to compact land ])lo\ved twelve inches dee]) 
•SO as to get it again in good condition for drawing up 
moisture from the subsoil. 

Purposes of Plowing. — Plowing serves to bury trash 
and manure, to make a seed bed, to conservi^ moisture, 
to kill weeds and grass, to allow air and water to enter 
the soil better and promote chemical changes, to allow 
roots of crops to grow better, etc. 

All farmers' boys and girls know a plow and its differ- 
ent parts. If not, they should ask their fathers and 
neighbors about these things. 
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Black-land and Sandy-land Plows. — A. plow is a sort 
of twisting wedge. Tlie more twisting the wedge the 
more it turns the soil and the more it joulverizes it, l)nt 
the harder it is to pull, and tlie pjoorer it will scour iu 
black or stiff soil. The straighter and more tapering 
the moldboard, or wedge, the easier it will be to pull, 
the less it will turn and break and crumble the soil, the 




Fig. 36. — S.^ndy-l.inp Pr^ow 




Fig. 37. — Black-land Plow 



brighter it will keep, and the better it will work in stiff 
and black land. Figure 37 shows a good type of a black- 
lajid plow, also suitable for any stiff clay soil. Figure 36 
is a good picture of an ordinary, or sandy-land p)lo\v. 

Sandy-land pilows are apt to choke and cake on black 
la.iid. The black land ma}^ be broken up cloddy, but as 
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explained before, the lime it contains soon causes the 
clods to melt down into little shotlike particles. This is 
also true of much of the bottom land. 

Killing Bermuda Grass. — It is often advisable to use a 
black-land plow in sandy sections. To kill Bermuda 
grass where it has been pastured, the sod should be 
broken in the fall or winter about three inches deep 
with a small black-land plow, going at such speed and 
held in such a manner that the furrow slices will be 
turned on edge. This causes the grass to freeze and die. 
On pastured land, the underground stems of this grass 
have to come near the surface for air, and hence shallow 
plowing at the right season causes them to freeze. The 
land on wliich the Bermuda grass has been killed in 
tliis way is always rich and jOToductive when brought 
back into cultivation. 

Killing Johnson Grass. — Johnson grass may be pastured 
two years and killed by careful working of the land in 
cotton a year or two. The big fleshy runners, which go 
down so deep in cultivated land, come close to the surface 
when pastured, and get small and weak. If, after l:ieing 
pastured, the land is broken in the fall and then thor- 
oughly plowed again in the spring and worked well and 
late in cotton, the grass can be entirely killed. After 
the turf has been killed and rotted, the land becomes 
ver}- productive. 

QUESTIONS 

What was the old idea with regard to plowing? What is sub- 
soiling? What have the Experiment Stations found out about sub- 
soiling? Is it definitely known how deep land should be plowed? 
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Wluit about plowing deep for sugar cane? What is the Canipljell 
system of soil cuUure? Name some of the different purposes for 
which plowing is done. How may a plow be compared to a wedge ? 
Wliat sort of plow should be used iu black land? Which will jnil- 
verize and crumble the soil most, a black-land plow or a sandy-land 
plow? What would happen to a sandy-land plow if used in sticky 
black land? How would you kill Bermuda grass? Could you kill 
Johnson grass in the same way ? In what condition is the land after 
killing Bermuda grass? Explain why this is so. After killing 
Johnson grass, what condition will the land be in? What effect will 
the i-otting of any grass, weeds, or other vegetable substance have on 
the laud? 



CHAPTER xvrr 

PREPARATION FOR PLANTING 

Bedding or Flat-breaking. — As to whetlier land should 
be broken flat or thrown into beds is a question which 
depends on the character of the land, the kind of crop, 
the season of the year, and the amount of moisture in the 
soil. On sandy soil in the West it would be undoubtedly 
a fine plan to plant corn in the bottom of a lister, or 
"buster," furrow, either with a planter attachment or 
with a drill to follow after the lister. In case j^ou don't 
know what a lister is, get some good farmer to show you 
one and explain it to you. B}^ planting the corn in the 
bottom of the furrow on hard ground, it will be sure to 
get enough moisture to come up. Your father will tell 
you that cotton, wheat, or clover planted in well-settled, 
firm ground, will come up much better than in freshly 
made, loose ground. Hard, firm land can draw up 
moisture from below. A fresh, loose bed, with seed 
planted far above the firm ground, is something like a 
lamp wick cut in two between the flame and the oil. 
The seed cannot get enough moisture to conu' up. When 
the young corn is in the bottom of a furrow Avitli ridges 
of loose dirt in the middle, the dii-t can l.)e gradually 
worked to tlie corn, and little weeds and grass can be 
covered at each working. The corn, when deep rooted, 
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is better ;iljlo to endure drought and to stand up in tjio 
storms. Cotton in some cases miglit also be worked ia 
tlie same way, but when young, it is a more tender 
plant than corn, and it is more likely to need starting 
on a small bed or on level ground, even in dry sections. 

In Eastern or Southern States, land must be ^•ery 
sandy, or the planting must be late, to justify planting in 
lister furrows. Generally, on clay or bottom land, early 
corn and cotton are both planted on beds for the sake of 
getting sntficient drainage to secure good stands. Corn 
i.s sometimes planted on beds eight feet wide, two r(}\\'s 
being planted on each bed. This gives drainage on one 
side of each row of corn. 

Bedding with Lister. — One of the best and cheapest 
ways to bed for cotton is to use a lister. The old rows 
sliould be broken out in the fall, winter, or early spring. 
This will make beds in the old middles. Then if, some 
time before planting, these beds are burst with the lister, 
the beds for planting will be where they were the pre- 
vious year. Tliis preparation is nmch cheaper tluin bed- 
ding and re-bedding with a turn plow, and so far as we 
know, is quite as good. If fertilizer is used, it should 
be sprinkled in the middles just ahead of the lister when 
the land is being re-bedded, so that the beds will be over 
the fertilize]-, or else tlie fertilizer should be put in the 
furrow at planting time. In the drier districts the earlier 
and deeper application of fertilizer is Ijest. 

Fall or Spring Breaking. — There has been much experi- 
menting done lo determine whether fall or spring break- 
ing of land is best. In a majority of cases in the humid 
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sections of the South, land broken in the spring has pro- 
clnced as good crops as that broken in the fall. Even 
where pea vines have been grown, plowing the dead vines 
under the next spring has done quite as well as plowing 
them under green in the fall. Some believe that crops 
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-Steam Plow on thk Flains 



turned under when very green form acids that are hurtful 
to future crops. 

It has been said that tillage is manure ; that is, tillage 
enables the earth, air, and moisture to form soluble plant 
food. This is true, and hence we should till or plow little 
in a warm, wet country, unless we have crops growing or 
soon to be started that will take up and use this plant 
food, and prevent its being leached and washed away. 

Where moisture is scarce, as in the western part of 
Texas, Oklahoma, and Kansas, fall jjlowing would un- 
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doubtedly pay. ( )iie of the tilings to be feared so fur 
west, where it rains little in winter and early spring, is 
that there will not be iiujisture enough to bring up early 
crops. Plowed land in arid or humid cliniate.s, summer 
or winter, always contains more moisture than unplowed 
land. One of the disadvantages of clay or bottom land in 
humid climates is that, if plowed in the fall, it holds so 
much moisture that it cannot be planted early in the 
spring. Usually land that has not been plowed in the fall 
can be bedded and planted in the spring Ijefore a team 
can stand on the fall plowed land without bogging. The 
trouble is still greater if the land is subsoiled in the fall. 

Much land is of such a nature that if jilowed in fall, 
it compacts again and requires just as much preparation 
the following spring. Lime lands, heavy bottoms, grass 
sods, and lands hav- 
ing large amounts of 
weeds and trash, are 
most likely to be ben- 
efited by fall or early 
winter plowing. Fall 
plowing is often ad- 
visable to destroy in- 
sects, such as boll 
worms, cut worms, 
etc., and to kill cotton stalks, so as to depri\-e the boll 
weevil of food. 

Plowing Land when Wet. — Ordinary types of land 
such as clays and loams are very likely to be injured 
when plowed too wet, especially in late spring. It does 
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not hurt light sandy lands, lime lands, and the buckshot 
lands of the bottoms to plow them wet, because the clods 
that are formed crumble easily. It probably would not 
hurt any land to j)low it wet, if it were not that in dry 
weather the clods become very hard. The rice land of 
China and Japan is all f)lowed in tlie water, but owing 
to the fact that the land is kept wet by irrigation, it con- 
tinues to make good crops, as it has done for ages. 

Plowing for Fall Seeding. — Any kind of land in wliicb 
small seeds, like alfalfa, turnips, rape, etc., are to be sown 
in the fall, should be broken earl)' in summer, if })0ssible, 
and kept clean of weeds by harrowing and disking till 
planting time. Such land will be much more moist than 
tlie land that grew a crop of grass or weeds until late in 
the season. All kinds of plants, as we have seen, draw 
heavily on the water of the soil. When two crops of 
Irish potatoes are to be grown on the sa,me land in one 
year, the land should be well plowed and kept clean, 
from the time of digging the early crop until planting 
time of the second crop. In no other way, without irri- 
gation, can land be ke[)t moist enough in most seasons to 
bring up and grow a fall crop of potatoes. 

Working Crops. — Chdtivation of growing crops is given 
to kill weeds, to form a dirt mulch, to prevent too rapid 
evaporation of moisture, and to stir up the soil to admit 
air and cause rapid formation of soluble plant food in the 
soil. It is often advised that cirltivation should always 
be shallow — from one to two inches. Hundreds of ex- 
periments have been made cultivating all depths to five 
and six inches. Uesults have been very conflicting. 
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Tlireu inches deep has perhaps averaged better yiekis than 
deeper or shallower cultivation. This is about the depth 
run by single sweeps so largely used for cotton in the 
South. A safe rule would seem to be to cultivate the 
most convenient depth for destroying weeds and grass. 
Cultivation may be given too often as well as too 
seldom. For staple crops, cultivation each twelve to 
iifteen days gives about as good results as more frequent 
working. Where drought is feared, it may pay to work 
oftener to break a crust formed by hard rains. 

QUESTIONS 

AVould you plow land in ridges or beds, or plow it level? How 
may corn be planted to advantage in di'V sections? What is the 
ditficulty sometimes experienced in planting cotton on fresh, loose 
beds ? Why is it better to plant on land that has had time to settle 
and pack liy rain ? If corn is planted in the bottom of a lister fnrrow, 
can it he worked cheaper ? Why do we plant on beds at all ? Explain 
how a lister is nsed in bedding land for cotton. Explain how fertilizer 
is applied. Which has proved better, breaking land in the fall or in the 
spring ? Has it been fonnd best to plow pea vines under when green, or 
to wait until they are dead? In what part of the country would you 
always plow land in the fall ? Which will always have the more water 
in it, plowed land or unplowed land ? In the humid .sections do you 
have too much or too little water in the early spring? Which can 
you plant earlier in spring in humid sections, fall-plowed or spring- 
plowed land? What classes of land will do best for fall plowing? 
Is it ever advisalile to plow in the fall to kill insects? \V'hat kinds of 
land may be plowed wet and not be injured? Why will it injuie 
clay land to plow it wet? How do the Chinese and Japanese manage 
to jilow land wet without injuring it? If you wanted to get a stand 
of alfalfa in the fall, how would you treat the land? IIow would 
you treat land to grow a fall crop of Irish potatoes ? 

Experiments. — Get your father to jilow a few rows twelve inches 
deep, and a few ]'Ows about three or fonr inches deep, and plant both 
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alike. See if tliere is any value in subsoiliiig'. If you can't get this 
done, spade a small piece of ground twelve inches deep and another 
three or four inches; plant and observe results. J,et the whole school 
know result next year. 

Plant at school or at home a few seeds in two boxes of soil. Have 
soil ]'athei- dry, and plant seeds in quite loose soil in one, and in the 
other pack the dirt well after planting and then loosen soil above 
seed. See what difference in the gei-mination of the .seed. This can 
be done at school. 

fn the time of drought take off the top .soil on well-cultivated land 
on the farm and get a little box of subsoil, closing it up tight. Take 
some subsoil from a hard-packed weed ]iatch near by and close it up 
in a can or box. AVeigh eacli one and then see how much water yon 
can dry out of each one. 

Observe whether fall plowing enables your father to plant earlier 
or later in spring, and whether it helps or hinders early gi'owth of 
plants. 

Wet some clay in boxes and stir one wdrile wet, and then let it dry 
in the sun and note effect. Stir the other when it is moderately di'y 
and note difference. This is a suitable school exercise. 



CHAPTER XVIII 
IRRIGATION 

Watering Rice. — The importance of irrigation cannot 
be overestimated. It is absolutely essential to make rice- 
growing profitable, and to make other kinds of farming 
possible in many sections. The fact that when arid lands 
are irrigated, they at once become highly productive and 
lasting in their qualities, has already been referred to. In 
the rice-growing districts, large pumping machinery is 
used, sometimes raising a hundred thousand gallons of 
water a minute. This water is raised a few feet from 
the large rivers, creeks, and bayous, and emptied into 
Ijroad, shallow canals, some of them a hundred feet wide. 
The water flows along- tliese canals a little higher than tlie 
surface of the flat rice lands that are to be watered. 
Smaller canals take water out of the big ones, and still 
smaller ones take it out of these ajid distribute it to the 
fields. By the time the big canal flows a few miles, and 
has had half its water taken out ])Y laterals, or small 
canals, the water has become too low to flow out, and 
another pumping station is put in to raise the water a 
few more feet into a canal made witli higher banks. 

Storing Water. — In the mountain states, millions of dol- 
lars liave been spent to build large concrete dams, some- 
times a hundred feet liigh and a mile long, across canyons 
or stream beds. These dams sometimes make lakes many 
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miles long and two or three miles wide, and the lakes hold 
water enough to irrigate one hundred thousand or more 
acres of land. The United States Government is jDutting 
in a large number of these big storage reservoirs in the 
West. By wise laws, the money derived from the sale of 
publie lands in the districts to be irrigated, is used for 
building more dams, catching more water, and reclaiming 
more rich, semidesert land. It is confidently believed that 
eventually all tlie flood waters now flowing down the ]Mis- 
souri, Arkansas, and other rivers, will be stored and held 
for summer irrigation. When this is done, there will be no 
more danger of the great levees of the Mississipjn Kiver 
breaking and flooding the rich delta country through 
which the river flows. These are vast undertakings, but 
ciur country is great and rich, and our people are enter- 
pi'ising and daring in developing its natural wealth. 

Small Reservoirs. — There are thousands of small streams 
and canyons that may be dammed by individuals or small 
companies, where water enough may be stored to irrigate 
from a few acres to several thousand acres. It may be 
said that small reservoirs may be made at less expense 
to the acreage reclaimed tlian in the case of larger ones. 

Irrigation in Humid Sections. — The possibilities for irri- 
gating profitably in the humid sections have been par- 
ticularly neglected. Nearly every crop in every section 
.stiffers more or less from drought at some time. Much 
rain falls in Mississippi, yet the author has seen the 
profits on strawberries increased by irrigation as much 
as a hundred dollars to the acre. A Louisiana truck 
raiser, Ijy irrigating during a drought, made two hundred 
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and fifty crates of cabbage to tlie acre, while the best yiehl 
made by any neighbor was one hundred and fifty crates. 
The Wisconsin Experiment Station, situated in a lunnid 
climate, pumped water from a depth of twenty-six feet 
for irrigfation, and burned coal costino- five dollars a ton 
to do the work. The increased yields averaged about 
forty per cent on the different crops irrigated over those 
that were not irrigated. The net extra jirofits made to 
the acre one year, b}' means of irrigation, after paying 
for pumping and distributing the water, were as follows: — 

Hay $20.60 

Corn 11.18 

Potatoes .... 73.12 

Water Reservoirs. — Water can be found in abundance 
in man)' humid sections, and ma)' be got cheaply on the 
land itself. Small streams often flow through the land, 
and these may be dammed up and made to flow over 
it by gravity, or tlie water may be raised by pumping. 
In the clajr or lime districts where lasting streams are 
not jjlentiful, storage reservoirs can be easily made by 
damnung sti'eam beds, or hollows. In nearly all the large 
valleys of streams, and on low-lying lands near the sea- 
coasts, overflowing artesian water may be had. Through- 
out much of the sandy and loamy areas of the country, 
large shallow wells afford ^^ater at depths of from ten 
to sixt\ feet, and the supplies may often be sufficient for 
irrigation. 

Crops needing Irrigation. — Among the crops that with 
irrigation may be made very profitable in the Southern 
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States are sweet potatoes, sugar cane, and fall Irish pota- 
toes. Sweet potatoes and cane do their best growing 
in September and October, when there is nearly always 
a deficient moisture supply. In fact, the states east of 
Texas are drier in these two months than the country 




Fig. 40. — Irrigating bet\vkI':x Jiows 

along the one hundredth meridian. With irrigation there 
is little doubt that a hundred bushels can l)e added to the 
yield of each acre of potatoes and one hundred gallons of 
sirup for each acre of cane. Cane and potatoes both grow 
in wide rows and on ridges; water can be easily applied 
to each crop, by causing it to run along the middles be- 
tween the rows. Whenever there is enougli rain, the fall 
croj^ of Irish potatoes, planted about August in tlie Gulf 
States, makes quite as large and profitable a yield as tlie 
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spring crop. On account of drought in April or May the 
early Irish potatoes scarcely produce a full crop one year 
in ten. There is no crop more easily injured by deficient 
moisture supplv. 

Mistakes in Irrigation. — A great mistake almost certain 
to he made b}' a beginner in irrigation is, tliat he tries to 
make a little stream of water, say ten to fifty gallons a 
minute, irrigate a large piece of ground. To make such 
a stream water even a quarter of an acre, troughs, hose- 
pipes, etc., must be used, and that would make the labor 
of distributing the water cost too much to l.)e ])rotitabh' 
with ordinary crops. If one undertakes to run such a 
small stream along rows or furrows, it will lose itself 
perhaps in the first twenty feet. In order to run water 
along ditches and distribute it to the rows and over the 
land at a reasonable labor cost, at least two hundred 
gallons a minute should be at command. Such a stream 
may be let out of the ditch into several rows at a time, 
and the water will perhaps follow the rows a distance of 
a hundred yards. With this amount of water, one man 
can probaljly irrigate from one to two acres a day. Witli 
five hundred gallons' flow a minute, four or five acres a 
day can be watered. Another mistake where water is 
abundant is to use too much. Moderate applications of 
water followed by cultivation as soon as the land will 
work well will be found most profitable. 

Storage Ponds. — Those who liave small artesian wells 
or small pumping plants, should construct reservoirs a 
lit*le above the level of the laud to be watered, and should 
accumulate water and let it out in large volume when 
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it is to be applied. A flow of fifty gallons a minute will 
accumulate about seventy-five thousand gallons of water 
in twent}'-four hours. This will afford a little over one 
and two thirds inches of water for an acre of land, a 
sufficient watering if it is applied in rows or furrows. 
In an arid country, when the land is very dry, as much 
as four inclies may often be put on the land at one 
irrigation. 

Distributing Water. — In distributing water oyev a field, 
the ditches must, of course, be kept on the higliest ground. 
Tlie rows, or furrows, to carry the water must be run at a 
suitable angle to the ditclies, so as to have fall enougli to 
run the water at a reasonable rate of speed, and at the 
same time not to wash the land. A little experience will 
enable one to give the rows the best fall on his partic- 
ular kind of land. Head ditches should sometimes be 
one hundred yards apart and sometimes two hundred. 
Experience and conunon sense will be the best guides as 
to this. 

In the arid country farmers sometimes flood the land 
somewhat as the rice farmers do, keeping water on the 
land just long enough to wet it thoroughly. 

QUESTIONS 

Tell about lice irrigation. What is the nation doing in the way of 
irrigation? What ahoiit farming in arid couiiti'ies under irrigation ? 
What profits from irrigation ai'e possible in humid countries? What 
crops ^Y0uld probably respond profitably to irrigation? AVhat 
amounts of \Yater are necessary? What suggestions are made about 
catching and storing water? What mistake is a lieginner apt to 
make at first in irrigation? 



CHAPTER XIX 
INSECT FRIENDS AND ENEMIES 

Losses Caused. — In 1907 the CDtton boll weevil no donht 
destroyed, in Texas alone, a million bales of cotton, woitii 
not less than sixty millions of dollars. When we consider 
the great number of harmful insects, we must conclude 
that the losses occasioned b}' them for the whole country 
are enormous. 

Not all insects are harmful. We have seen how many 
of them, by carrying pollen and fertilizing flowers, make 
plants fruitful. Then we have the bee and many other 
useful kinds of insects. A little insect brought fr(.im 
the Old World made possible the Smyrna tig industry 
in California. 

Insects destroy Other Insects. — Sometimes we can get 
rid of bad insects only by finding i:)ther insects that will 
destroy them. The great sugar industry of the Hawaiian 
Islands was threatened some three years ago by a little 
creature, called a sugar-cane leaf-hopper, that was intro- 
duced by means of seed cane brought from Australia. 
The government of the island territory hired a staff of 
entomologists and sent part of them to Queensland to 
find and send over the natural enemies of the hopper, 
while the others were kept at home to breed these im- 
ported insects and place them in the fields. In this way 
the cane industry was sa\ed. When we cannot cope 

125 



126 



ELEMENTS OF AGRICULTURE 



witli an enemy of this kind, we try to find some brave 
little ally that will fight for us. We can keep up, in 
some cases at least, a sort of balance of power among our 
insect enemies. 

Real insects have six legs and have their bodies in three 
divisions — the head, the thorax, and the abdomen. Grass- 
hoppers, bees, wasps, ants, etc., are typical insects. 




Fig. 41. — Spkayim; Fruit Trees 

Classes of Insects. — Insects may be divided into two 
large classes. One class, such as the grasshopper, the leaf 
worm, and the potato bug, for instance, bite and eat their 
food. These can be killed by sprinkling the plant with 
a very weak solution of Paris green, sa}^ a heaping tea- 
spoonful to a bucket of water. In eating the leaves, the 
insect will get enough of the poison to cause its death. 

The other class of insects are those that have tubes for 
inserting into the tissues of the plant and sucking the 
juices. Poisons will not kill these because thej'' get none 
of them. The only waj to destroy the sucking insects is 
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to use some kind of spray that will burn their bodies. 
A worm, called the cotton boll worm, tomato worm, or 
corn worm, according to the kind of plant on which it is 
found, eats leaves at times and can be killed with poison, 
but after it has eaten into the ear, the boll, or the fruit, 
it cannot be easily reached by poisons. 

Cabbao'e growers often use Paris Q'reen to kill the cab- 
bage worm, but do not let their customers know it. 
Sucli applications are so small, and the poison is so nearly 
washed off by rain, that no person has ever been known 
to be hurt by eating cabbage treated in this way. 

Killing Grain Weevils. — Corn and pea weevils that in- 
fest our grains after they have been gathered can be easily 
killed by placing the grain in barrels, boxes, tight bins, or 
tiglit rooms, and placing on top or near the top of the 
grain a cup or tin can containing a little bisulphide of 
carbon, sometimes called "high life." Tliis liquid evapo- 
rates and forms a gas heavier tlian air, and this gas sinks 
down through the grain and kills the insects. A tea- 
spoonful to each two or three bushels of grain will accom- 
pjlish the desired result. Tlie gas soon passes off, and 
does not hurt the seed for planting or for other use. 
Weevils will get back in the grain later, and a new appli- 
cation will be needed. 

Insects carry Disease. — One kind of Southern cattle 
tick carries the germs of tlie deadh' Texas fever from 
Southern cattle to Northern cattle. This will be discussed 
later. The dreaded surra, which kills the horses of India, 
China, Java, and the Philippines, is carried by biting flies. 

It is now very well known that malai'ia, yellow fever, 
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and dengue fever are carried from one person to another 
by different species of mosquitoes. In biting a person 
having malaria, the mosquito gets the germs of the dis- 
ease, carries tliem away, and injects them into the next 
person bitten. Since the discovery of this great truth, 
people, by protecting themselves against mosquitoes, have 
good health even in the great river bottoms of the SoutJi. 
Typhoid fever is carried sometimes bj^ the house fly. An 
insect called tlie tsetse fly of Africa carries the dreadful 
sleeping sickness of that country. It is quite likely that 
insects play a more imjiiortant part in tlie carrying of the 
germs of human diseases than we yet know. 

The Boll WeeviL — This insect pest came into South- 
west Texas many years ago from Mexico, and has spread 





Fici. 42. — Boll Weevil (Magnified) and Larva (Greatly Magnified) 



eastward and northward till it has reached parts of Okla- 
homa, Arkansas, and Mississippi. 

About first frost the grown weevils appear to go into 
winter quarters in timber, grass, weeds, and in any rub- 
bisli that may be convenient. The fact that weevils are 
always numerous in fields near forests shows that the 
woods afford them suitable places for hibernating, or liv- 
ingf through the winter. 
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The weevils becrin to come out and hunt for food i/i 




Fig. 43. — Difiekext Lifk Sizk.s uF Adult Wkkvils 

April, and often continue to come out until late in June. 
The cotton plant furnishes their only food. Those that 
emerge early feed on the leaves and buds of the young- 
plant until 
squares begin 
to form. After 
this they live 
by puncturing 
the squares with 
their long bills 
and sucking tlie 
juice. The fe- 
males also punc- 
ture the squares 
in order to de- 
posit their eggs. The egg soon hatches and produces a 
little grub (Fig. 44), which cats the inside of the little 
sc^uare and causes it to fall to the ground. In about 
eighteen or twenty days from tlie time the egg is Liid 
in the square, the new weevil is old enough to )_>egin 
laying eggs. This gives a new generation of weevils at 
least every twenty days. As each female weevil lays 
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over a liundred eggs during her life, one pair of weevils 
will pioduce a vast number in one season. 

Starving the Weevils. — It has been proved by Professor 
F. W. Malley of the Texas Experiment Station, and Dr. 
\V. D. Hunter and others of the Department of Agricul- 
ture at Washington, that if cotton stalks are destroyed 
early in the fall, the weevils will have to endure a longer 
fasting period, and fewer of them will live till spring. It 
may be said that if all the cotton stalks were destroyed, 
so as to deprive the weevils of their food in October, 
probably only one i^er cent would live till cotton came 
up the following spring. If deprived of food in Novem- 
ber, perhaps tliree per cent would live through the winter, 
Init if deprived of food in December, five or six per cent 
would live till spring. The cotton should, therefore, be 
picked as soon as possible, and all the stalks should be 
cut and burned. Perhaps an easier plan for many would 
be to turn cattle into the fields. Cattle will soon strip the 
stalks of all squares, bolls, and leaves, leaving the weevil 
nothing to feed on. This plan not only furnishes excel- 
lent grazing for cattle, but it preserves the fertility of the 
land much better than the burning of the stalks does. 
Unfortunately few people will burn their cotton stalks or 
allow their cattle to graze on them. As weevils are 
known to go as far as twelve miles from where they 
grew to maturity, the practice of burning or grazing the 
cotton stalks would have to be somewhat general in order 
to accomplish results that would be at all satisfactory. 

Selecting early kinds of cotton, planting early, fertiliz- 
ing liberally on poor lands, and working the crop well are 
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the means that are chiefly relied on for raising cotton in 
spite of the weeviL B)- means of these metliods, a snfti- 
cieiit number of bolls matures to make a fairly good crop 
before the weevils get numerous enough late in July and 
early in August to destro}' all the squares and young bolls. 
Sometimes a full crop is made in spite of the weevil and 
other pests. As the average cotton stalk ordinarily makes 
six; times as many squares as mature into bolls, most of 
the squares may be destroyed and still a sufficient number 
may be left to make as manv bolls as the stalk can bring 
to maturity. 

Fall Plowing. — Some people recommend deep, fall 
plowing as a means of planting early, and of getting the 
young cotton to grow rajjidly. This is certainly the cor- 
rect practice for the dry West Texas country, where the 
weevil hrst appeared, Vjut clay and bottom lands farther 
east have too much water in early sj)ring to permit very 
early planting and the most rapid growth of the young 
cotton. If plowed deep in the fall, this difficulty is only 
increased. If practicable, such lands shoukl be handled 
in a way to make them get rid of water as rapidly as 
possible until about planting time. At that time there 
will l)e an abundance, if not an excess, and if the land 
is worked from then on so as to conserve moisture, every 
requirement of good agricultural practice will be met. 

Destroying the Weevils. — Some people believe in dusting- 
cotton with Paris green at the time the weevils are eat- 
ing the young leaves before the squares appear. Most 
observers, while agreeing thnt some weevils are killed, do 
not agree that this is a pr. .'"Stable practice. In the early 



13-2 



ELEMENTS OF AdKK'ULTUKE 




Fig. 45. — Eakly an'd 
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part of the season, when a few squares fall on aceoiuit of 
being' punctured hy weevils, it is generally agreed that 
it is profitable to pick tliese s(piares up and burn them, 
since each one contains a young weevil. One weevil de- 
stroyed the first of June proljably prevents tens of thou- 
sands of offspring later in the season. This practice is 
profitable to eacli farmer who adopts it, whether his 
neighbor follows his example or not, because weevils 
generally stay in the fields where the}' are hatched until 
late in the season, wlien food becomes scarce. 

Enemies of the Weevils. — Some farmers are raising tur- 
keys and guinea fowls in large numbers not only for the 
profit to be derived from the fowls, but for their service 
in destroying weevils. These birds are said to lessen 
appreciably the damage done by weevils. Very many 
species of birds eat weevils, and as a general rule birds 
sliould be protected. A little native black ant destroys a 
great many weevils wliilfe they are in the larval stage in 
the square. These ants are said to be multiplying in the 
weevil districts, and to be greatly lessening the damage 
done by weevils in some places. Weevils are also, to some 
extent, subject to fungous diseases. 

This pest is spreading rapidly into the wet districts, 
but is not moving northwest in Texas, where the air is 
dry and the heat is intense. Hot, dry weather dries out 
the squares and kills the young. The indications are that 
this pest will be more destructive as it moves east, on 
account of abundance of moisture, the shade of the rank- 
growing cotton, and the late maturing of the crop. 
Unless the extra moisture also favors bird, insect, and 
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fungous enemies of the weevil, it will be more destructive 
east of the MississiiDpi River than it ever was in West 
Texas. 

One especial enemy of insects and friend of man is the 
toad. He eats an unusual number of cut worms and 
other pests. It would undoubtedly pay to have pools, 
or tanks, of water about the farm and garden to encour- 
age toads to multiply. There is little doubt but they 
would catch a good many boll weevils. 

See Appendix for descriptions and means of destmying 
most insect pests. 

QUESTIONS 

What is the estimate of the damage done by tlie boll weevil in 
1907? Are all insects harinf ul ? Name some beneficial insects and 
tell what great service insects render to plants. How can we estab- 
lish a balance of power among insect enemies? Give an example of 
such use of insects. DefivK! a real insect. What two classes of in- 
sects are there? IIow are the two classes killed? llow are cabliage 
worms killed sometimes? How are corn and pea weevils killed? 
What cattle diseases are carried by insects? What human diseases 
are known to be carried by insects and what insects carry the germs 
in each disease? Show on a map what sections the cotton boll 
weevil now infests. What food must the weevil have? Wliat goes 
with them through winter? What do they eat when they first come 
out in spring? How long does it take for a generation of weevils 
fully to mature ? How many eggs does each female lay and how 
long will it take one pair to produce a million offspring? Of what 
advantage is it to cut and burn or graze tlie cotton field in Octolier 
as compared with doing the same in December? What n)etlnids are 
chiefly relied on to make a cropwhere there are weevils? How alxuit 
fall plowing to help early planting and rapid growth of jilants? 
What kind of cotton should be selected? What disadvantage will 
the cotton raisers in the more rainy districts have in fighting the 
weevil ? 



CHAPTER XX 
COTTON 

History and Statistics. — The great crojD of the South- 
ern States is cotton, and it is one of the great crops of the 
world. The United States raises sometliing like four- 
fifths of the world's coiumereial suppl}' of this staple. 
The iiast Indies produce something over 2,000,000 bales 
of cotton, but it is inferior. Egypt raises a good quan- 
tity of fine quality, and Cliina raises a considerable 
amount, but its quality is inferior. The Chinese often 
sow their cotton broadcast, and crawl through the patclies- 
and pick out the weeds. Russia raises a few hundred 
thousand bales in the southern part of her Asiatic pos- 
sessions. Small patches of cotton may be seen in .Japan' 
also, but it seldom grows over a foot in height. 

In all tropical countries small quantities of cotton are 
grown from perennial plants that often grow wild and 
become almost as large as fruit trees. The tropics were 
the original home of the cotton plant, but the temperate 
zones grow it much better. 

Our forefathers in America commenced to grow cottou' 
perhaps two hundred and fifty years ago, but it is not 
definitely known whether the first seed planted came fronii 
Europe and Asia, or from Mexico and South America. 
It is supposed that seed came from all these countries. 
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111 round numbers, the United States is now planting 
35,000,000 acres in cotton and producing 13,000,000 bales 
weighing 500 pounds each. The crop is worth in all about 




Fig. 40. — Giiud Type of Cotton Plant 



$700,000,000, not including the seed, which are worth 
over 1100,000,000. 

Where Cotton Grows. — Cotton is grown as far north as 
37 degrees on our lowlands and 34 degrees on the lands 
of West Texas having an elevation of three thousand 
feet. It was at one time believed that cotton needed a 
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nu>ist atmospliere, Itut its successful growth in West 
Texas proves tliat it is adapted to a very dry climate 
also. It is grown in the entire cotton belt on every 
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kind of land that is even partially well drained and cul- 
tivated. There is no other crop tliat will stand the same 
aljuse in the way of poor preparation, jjoor culture, poor 
di'ainage, Aveeds, grass, and other unfavorable conditions, 
and make as good returns. After neglect that would 
ruin corn or other crops, cotton has often done better 
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than when carefully cultivated. Since the coming of the 
boll weevil, good rapid cultivation has become necessar}'. 
How Planted. — Cotton is generally planted on a ridge, 
but in the dry area.s, and in the sand)' lands in the eastern 
sections, it is sometimes planted on a level. The farmers 
in each community know when it is safe to plant, and 




Fio. 4.S. — Rolling Fresh Cotton Bkd to itkm the Soil 
FOR Planting 



whether it is necessary to plant on a ridge. The 
pupils should learn the details of the cultivation and 
handling of cotton from their fathers and neighbors. 
Early planting generally yields better than late planting, 
but this is not always so. Earl}^ planting is very impor- 
tant where there are boll weevils. Late plantings on any 
rich bottom land are verj' likely to grow too much stalk 
and leaf to make a good yield. 

Preparation of Land. — Tn order to be certain of getting 
a stand of cotton, the land should be prepared some time 
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before planting, so that it may settle and become com- 
pact. A compact, lirm condition enables enough water 
to be drawn up from the subsoil to sprout the seed even 
in dry weather. A good plan is to list cotton land in the 
fall, wintei', or early spring, witli two furrows of a turn 
plow. Then, just before planting, the middles should be 
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broken out. This gives a firm soil to plant in, and a 
fresh, clean bed for the young plants. Planting time 
usually marks the beginning of dry weather, wlien the 
planter should begin to work to save moisture. The 
loose, fresh bed will help to save moisture. If prepared 
just before planting, without previous listing, the land 
should be rolled, dragged, or liarrowed, so as to make it 
firui. Often when the weather is dry, cotton seed lie in 
the ground from April to June on account of being 
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planted on a loose, fresh bed. Did j-ou ever notice in 
a very dry season that tlie cotton or wheat came up well 
near a turn row where the teams had packed tiie grouiid, 
when it did not come up over the rest of the field ? 

Depth of Preparation. — As cotton has a long i>eriod of 
growtli, it does not need to have the land so thoroughly 
prepared as some crops do. It is often planted on rough, 
clodd}' land, and if the land is put into good condition 
during the first working, it will make a good crop. It 
does not need deep jjreparation of soil. Some of the best 
cotton raisers in the country sprinkle the fertilizer in tlie 
old cotton or corn middle, and make the bed over an 
unbroken center. Other successful planters make beds 
with a buster, as explained heretofore. These metliods 
are cheap ; they allow the work to be pushed along, and 
make about as good seed beds as the more expensive 
methods. It is often the case, as explained before, that 
clay or bottom land in the rainy belt, when deeply pre- 
pared in the fall, winter, or early spring, holds so much 
water that it cannot be planted early, and when it is 
planted, remains so cold that the crop does not grow 
ra[)idl3r. Cotton also adapts itself well to different modes 
(_)f cultivation. Where coco, or nutgrass, is bad in Mis- 
sissij)^^! and Louisiana, the farmers fight this grass by 
throwing dirt in the rows with turn plows and coveiing 
the grass. When laid by the cotton is often on a ridge 
t^\■o feet high, but it makes just as good a crop apparently 
as if cultivated on a level. 

Different Methods for Different Sections. — It is a o-reat 
advaiitag'e, in man}^ cases, to list the land in tlie fall or 
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\vintei', with two furrows, as has been explained, and let 
it remain firm and compact until just before planting- 
time. This will allow the excess of moisture to evaporate, 
and make the land warm enougli for the crojj to come up 
and grow fast. This advice applies especially to land in 
the eastern part of the cotton belt, where there is almost 
always too much moisture in the early spring. To secure 
the best results in the dry parts of the belt, it is im- 
perative that the land be prepared in the fall or early 
winter, and be kept harrowed and in good tilth riglit up to 
planting time in the spring. In fact, where the rainfall is 
only about twenty inclies a year, the land on which crops 
are planted in rows should never be allowed to get out of 
tilth. Cultivators or broad sweeps should be run at in- 
tervals until corn-gathering or cotton-picking time, and 
then the same implement should follow the gatherers or 
pickei's in order to save moisture for the next crop. 

In the more rainy sections this same thing should be 
done if crops of any kind are to be planted on the land in 
fall or early winter, for in the rainy sections of the cotton 
belt the conditions for fall seeding are about as unfavor- 
able as they are in the semiarid sections. If, however, 
the land in the humid sections is not to he planted 
again till the following spring, it needs no such treat- 
ment, for it almost always gets too much water befoj-e 
spring. 

Professor R. L. Bennet, Cotton Expert of the Depart- 
ment of Agriculture, after studj'ing cotton at the Texas 
Agricultural College for four years, came to definite con- 
clusions as to the method of securing an early, prolific 
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cotton which will make a good crop before the weevils 
get numerous enough in summer to do serious damage. 

He found that certain t^'pes of big boll cotton are easy 
to pick, and make bolls just as early as small boll cotton. 

Although the big bolls 
do not dry and open so 
quickly as the small bolls, 
yet they become large 
enough to be secure from 
the attack of the weevils 
just as early in the season 
as the small bolls do. 
These types have an ad- 
ditional advantage in that 
when the cotton opens, it 
is not so badly blown out 
by storms. 

By selecting certain 
types of stallvs from fields 
of good kinds of cotton 
grown in each neighbor- 
hood, and growing the 
seed from tlie single 
stalks separately, the farmer can get kinds of cotton far 
sujjerior to that produced from most seed that are offered 
for sale at high prices. Usually the seed from a single 
stalk will yield very true to the parent plant. Efforts 
to improve the seed gradually by liigh fertilizing every 
year have not jDroved satisfactory. If the right type is 
selected and this type breeds true, the improvement is 
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made all at oiiue. Tlie seed from one stalk can be multi- 
})lied fiist enough to plant a good-sized field the third year. 

Cotton plants have nodes or joints. Short-jointed stalks 
that grow fast and fruit rapidly should be selected. 
Mr. Bennett makes tlie following suggestions : — 

1st. The stalks selected should have fruit limbs begin- 
ning not higher than the fifth or sixth joint above the 
lowest, or seed-leaf joint. 

2d. The wood limbs, or primary limbs (large branches 
wliich themselves put out fruit limbs) should be low, and 
preferably not over four in number. 

3d. Joints on primary and on fruit limbs should be 
short — from one to three inches in length. 

4th. Fruit limbs should grow at the successive joints 
of the main stem and the wood limbs. 

5tli. All the fruit limbs should continue to grow and 
fruit until the plant is matured. 

tith. The widest leaves should not be over six inches 
across. Wide leaves keep out the sun, and the weevil 
thrives in the shade. Figure 46 sliows the type of cotton 
to select. Figure 47 shows the tyjie not to select. After 
Mr. Bennett gets tlie right type of seed, he plants early, 
fertilizes liighly, and works tlie crop rapidly to make it 
grow and fruit as fast as possible. lie believes in pick- 
ing up the fallen S(|uares in tlie earlv part of the season, 
and in jiasturing the fields early in the fall or destroying 
the stalks, or doing both, as a means of making the 
weevils less numerous the following 3'ear. 

Cost of Cultivation. — Cotton is much easier to cultivate 
in the western part of the belt tlian in the eastern. lu 
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the western part, one hoeing or chopping, costing about 
fifty cents an acre, is required. In tire eastern part, from 
two to three lioeings are required, costiug perhaps on an 
average of $2.50 an acre. The cultivators should be run 
as often in the west to save moisture as they are in the 

east to kill grass and weeds. 
■^^^ ^ Cultivation is always easier 

'-st^ ^ J" and cheaper anywhere if 

the crop can be worked 
J^ -^ often and kept from getting 

foul with weeds. 

Thickness of Planting. — 
All the experiment stations 
in the South agree that the 
yield and earliness of a crop 
of cotton are increased if 
the plants are ratlier thick 
in the rows — from twelve 
to twenty-four inches apart 
when the rows are fr(.)m 
three to four feet wide, the 
widest spaces in each case 

Fig. 51. -Long and Short Staple ^^:^ q,^ ^j^g richest lands. 
Cotton 

Length of Staple. — Short- 
staple cottons, having a lint about one inch long nv less, 
make up the great bulk of the crop. In some cases, 
however, on rich bottom lands and highl}^ manured 
uplands, cotton having a staple one and a lialf inches 
long or more is raised. These long-staple cottons bring 
perhaps fifty per cent more than the short-staple cottons. 
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The black-seeded sea-island cotton, grown near the coast 
ami on some islands of South Carolina and Georgia, is 
the finest cotton grown in tlie world. It is worth three 
times as much as short-staple cotton. Short-staple cottons, 
however, generally yield more and tui-n out a larger [)ro- 
portion of lint to the seed than 
the long-staple kinds. 

Ginning and Baling. — Cotton 
has nearly always been poorly 
handled. It is often carried to 
the gin when moist. Tlie gin runs 
too fast and cuts tlie lint Ijadly 
even when the cotton is dry. 
Each bale carries to Europe or to 
the domestic mill thirt}' pounds of 
bao-o-ino- and ties that are thrown 
away, and yet it is poorl_y wrapped. 
It is cut and torn in taking numer- 
ous large samples from the bales. 
It lies out in the rain and suffers 
damage. It goes to the compress for repacking, and 
finally goes to the ship for export so poorl\' jiacked 
that it has to l)e screw-pressed into the shi]i at heavy 
expense. For all these expenses and hisses the farmer 
actually pays in the smaller jirice he gets for his cotton 
at home. If all these losses, or nearly all of them, could 
be avoided, cotton would perljaps bring the farmer a cent 
a pound more tlian it does under tlie present conditions. 

Kind of Bale. — If the cotton could he packed densely in 
a round l)ale that would save so mucli sampling and require 
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but a few yards of cheap burlap covering, the saving to 
the farmer would amount to a great deal. Heretofore 
this method of baling has been objected to, because the 
owners of the presses would not sell them, and appeared 
to be seeking to create a monopoly of baling cotton. As 
soon as patents expire and giuners can buy these presses, 
it would seem to offer a means of effecting great saving 
to the cotton farmers. 

Judging Cotton. — All farmers and fai'mer boys and 
girls should learn ho\\' to judge cotton. They should get 
some samples of known classes and practice judging. 
While cotton is in the seed, a fairly correct judgment of 
its quality can be formed. Pull the seed apart and 
straighten out the lint, as in Figure 47, and compare the 
lengths. You will find the longer staples will make much 
larger tufts. Then if the cotton is quite free from trash, 
dirt, and stain, and is ginned carefully, you will know 
that it should bring a large premium over ordinaiy kinds. 
If a farmer sells a steer, he knows whether it is fat ; if he 
sells butter, he knows whether it is of good qualitj' ; yet 
he allows the cotton buyer to be the sole judge of tlie 
quality of his cotton. 

The Seed. — Cotton seed, until a few 3'ears ago, were for 
the most part wasted. Mississippi lias an old law on he;' 
statute books prohibiting ginners from throwing seed into 
creeks. Seed are now known to be very valuable as a 
fertilizer and as a feeding stuff. The}' yield oil that is 
refined and made into compound lard, butter, and salad 
oils; the cake and meal are used for fertilizers and cattle 
feed : the hulls have proved to be a good rough feed for 
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cattle; and the short lint, called linters, got by running 
the seed through the gin before tliey are hulled, has 
various uses. A ton of seed yields about 40 gallons of oil, 
800 pounds of meal, 800 pounds of hulls, and 40 pounds 
of linters. By studying market prices of these products, 
remembering that tlie oil mill should Ijave four or tive 
dollars a ton of seed for expenses and profits, one can 
always form a correct estimate as to what is a fair price 
for seed. 

Large numbers of cattle are fattened on cotton-seed 
hulls and meal mixed, but the most of the meal is ex- 
ported to Europe. The oil and linters are also largely 
exported. 

Feeding Seed and Meal. — People liaving cattle to feed 
should not sell seed for less than two-thirds the price of 
cottoii-seed meal. The woi'th of seed for feed is fully 
two-thirds that of meal, ton for ton, but somewhat more 
care may be necessar}- in order to get the best results from 
feeding seed whole. 

QUEST! OXS 

Through wliat degrees of Latitude does cotton flourish in the United 
States? At what elevation above sea level is it being grown? Is the 
old idea that cotton needed a moist atmosphere correct? Is cotton a 
very hardy crop? Are early or late plantings of cotton most likely to 
yield good cro|is ? Would yon recommend early or late jilanting where 
the boll weevil is prevalent? What is likely to happen if cotton is 
planted late on rich bottom land? Explain how land may be listed 
in the fall or winter for cotton, so that the beds may be finislied just 
before planting time. Give the advantages of this plan. If cotton 
must be planted on fresh beds, what advantage would it be to roll the 
beds or drag something heavy over them ? Why is it that cotton will 
sometimes come up near a turn row when it does not over the rest of 
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the field? Does cotton require as tboi-ougU preparation of land as 
some other crops? Does it need the soil deeply prepared? Will it 
make a good crop if the bed is made over an nnbroken center? In 
the humid sections, would you plow land to make it hold moi'e water 
in winter, or would you handle it in a way to make it get rid of some 
of the water? In the wet districts, about what time in the spring 
would you commence to work your laud to mal^e it liold its water? 
Why would you harrow wheat and oats in the semiarid sections while 
they are growing? Why would it pay to run cultivators throngh 
your cotton, kafir corn, and other crops in dry sections until the crojis 
are gathered? Why is not cotton with big bolls as early-opening as small- 
boll cotton ? Why is big-boll cotton to be preferred to small-boll cotton ? 
Describe the kinds of cotton that have proved earliest and that proved 
to make the best crops where boll weevils are bad. Wliei-e is cultiva- 
tion of cotton cheapest, in the dry or wet section? Will cotton nud-ce 
more growing close together or far apart in the rows? Will cotton 
make earlier if grown close in the drill? Will it make a larger 
yield? What is the finest cotton known ? Tell some of the ways in 
which cotton is badly handled. If handled in a better way, would it 
bring the farmer a better price? Why sho\ild all farmers know -how 
to class their cotton? How can you tell something of the value of 
your cotton before it is ginned ? What are some of the uses of cotton- 
,seed oil? What products ilo the oil mills get from a ton of cotton 
seed? Can you tell from these products about what the farnjei- 
ought to get for his seed? What are the relative values of cotton 
seed and cotton-seed meal for feeding cattle? 

Experiment. — Get a cotton buyer to give you sanijiles of middling 
cotton, low middling, good middling, and middling fair, with the 
differences in value of them. Practice sampling and judging for 
yourself. Do this at school. 



CHAPTER XXI 
CORN 

Indian Corn, so called because it was first found among 
the ^Vnierican Indians, is tlie greatest single crop grown 
in any one country on earth. The annual value of the 
crop grown in the United States is about one and 
a quarter Ijillion dollars. Texas stands about fifth or 
sixth among the states in corn production. Something 
like a hundred different connnercial products are manu- 
factured from the corn plant, sucli as oil, rul>ber substi- 
tutes, starch, sirup, alcoliol, packing for battleships (the 
pith of the stalk is used for this purpose), Missouri col) 
pipes, and many otlier tilings. 

Origin. — Tliis giant grass had its origin in tropical 
America, but like inany other plants of like origin, 
it makes its best growth toward the northern limit of 
the area of its production. It grows all the way from 
Canada to Cape Horn, and lias spread to the warm 
parts of Europe and the Far East, including Australia 
and Australasia. 

Kinds of Corn. — We liave dent, flint, s\veet, and pop 
corns. The dent corn is of especial interest in most of 
tlie corn belt as a field crop. Flint corn matures cpiickly, 
and is grown in the extreme northern part of the belt. 

It does not usually make large yields. Dent corn is 

i-t'i 
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shriveled at the hu-ge end of the grain. <_)f tlie j-elh^w 
and white corns of the dent variety, the white kinds have 
usually yielded better in all the southern half of tlie coi'u 
belt, and they are somewhat better for making bread. 

Soil and Fertihzers. — Corn is grown on all kinds of 
land, but it does not flourish with as poor soil, drainage, 
culture, etc., as cotton does. Corn does its very best on 
rich, well-drained l)ottom lands, that have plenty of humus. 
On thin uplands corn needs not only better fertilizing than 
cotton, but also a somewhat larger proportion of nitrogen 
in the fertilizer. Therefoi-e all fertilizer mixtures for 
corn should have a little less acid phos[ihate and a little 
more cotton-seed meal, nitrate of soda, or cotton seed than 
those wliieh are intended for cotton. 

Preparation of Land. — It has commonly l)een supposed 
that corn land needs deeper preparation than cotton land, 
but evidence from Southern experiment stations does not 
indicate this. The land needs thorough, but not neces- 
sarily deep, i>reparation — perhaps iive inches deep. Cin'ii 
can be planted earlier tlian cotton — perhaps two or three 
weeks. 

Selecting Seed. — The same general principles for se- 
lecting seed as have been recommended for cotton apply 
to corn ; but as corn is very likely to cross, the desirable 
shoots had better be covered and pollinated artificially. 
For sections having plenty of rain a larger stalk and 
later-maturing type would make a better yield. Farther 
west, where moisture is less abundant, a smaller stalk 
and quicker maturity Avould be better. It matters little 
whetlier corn for seed tends to bear one ear or more 
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than one. Corn yields best when planted so thick as to 
average about one ear to each stalk. Testing out tlie best 
selections from individual stalks in one's own neiglibor- 
hood, or on one's own farm, is better than ordering from 
some distant 
state seed corn 
which is said 
to have a fine 
pedigree and 
h i g h yielding 
record. Farm- 
e r s s h o u 1 d 
order at most 
only small 
quantities of 
seed from a dis- 
tance, and care- 
fully test them 
out for adapt- 
ability to their 
own localities 
and conditions. 
Corn generally 
adapts itself to 
a locality, and 
yields better than the same kind brought from a distance. 
Yields and Expenses. — In much of the South tlie aver- 
age corn yield is low — being from ten to twelve bushels 
to tlie acre. In some of the Nortliern States the average 
yield runs up to nearly forty busliels. In both North and 
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South from seventy-five to eighty bushels to the acre are 
not uncommon. Suppose you find out how mucli work is 
done on each acre of corn on your father's farm, including 
preparation of land, planting, plowing, hoeing, gathering 
the crop, etc. ; then by counting a day's work of a uniii at 
a dollar and the work of a horse or mule at fifty cents, and 
estimating the value of land rent, seed, and fertilizer, find 
out what is the expense of raising an acre of corn. Tlien 
estimate the jdeld and give it the value corn has in the 
neighborhood, and see how much is made or lost. You 
might do the same with cotton and other crops. 

Saving Fodder. — It used to be a very common practice 
in the South to strip the leaves from the corn when it got 
nearly dry, and to cure these for fodder. This makes a 
fine feed, but a man can strip so little of it in a day that 
people are abandoning this plan of providing rough feed. 
The Texas Experiment Station many years ago tested the 
plan of saving the fodder by cutting off the tops of the 
corn. In proportion to the amount of feed saved, this 
plan proved much cheaper than strijjping the blades from 
the stalks. The plan generally followed in the main part 
of the corn belt is to cut down the whole stalks and put 
them up in shocks until they are cured, and then to shuck, 
or husk out, the ears of corn. What is left is called stover, 
and is fed to cattle through the winter. This stover is 
often torn up into fine i)ieces in a shredding machine, and 
the product is called shredded com stover. Shredding is 
expensive, and the feed is not greatly im[)roved by the 
process, for the shredded stover is very liard to keep. In 
the South, corn stover is more subject to injur}- than in 
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tlie Nortli, l)ec;uise the stalks of the eurn are hirg-er ami 
hold more moisture. This process is not growing in 
popularity in the South. Even in the eorn states perhaps 
not one farmer in a hundred shreds his stalks. It is prob- 
abl}' better tt) break the corn from the stalk in the old 
waj', and then allow the stock to graze on tlie fields. One 
Northwestern experiment station has found this the more 
profitable plan. 

Another chapter will tell how to keep weevils from in- 
juring corn. 

QUESTIOX.s 

Where was lutliaii com first found? IIo«- iloes fliis crop compare 
in importance with other crops of the world? Name some of the 
piroducts mamitactured from corn. Wliere did corn originate, and 
wlinre does it grow liest? What different kinds of corn have we? 
A\'liat is the hest kind of corn in tlie Sontli? Does corn grow well on 
all sorts of land? Does soil for corn iieeil very denp preparation? 
Are different varieties of eorn likely to cross? What eonlit lie done 
til prevent crossing? For sections having jilenty of rain, would you 
select late corn or early corn ? Would it he safe to order a large 
quantity of sned corn from a great distance'.' Ihiw large a yield of 
corn can he got uniler good conditions? How could you estimate tlie 
pirofits or liisses on an acre of corn? Is ] lulling fodder a profitable 
practice? \\'liat is corn stover? What is sliredded stover? Is it 
profitable to save and shred corn stover in the South? 

Experiment. — If you live in a section wliere corn is grown for 
market, get samples of market gi'ades of corn from a buyer and learn 
to judge these grades and value them. This is a suitable school ex- 
ei'cise. 
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WHEAT AND OATS 



Wheat is one of tlie oldest grain crops. It is particu- 
larly adapted to northern latitudes and elevated regions. 
It is a cold-weather plant, though it may grow well in 
sections where the weather gets very warm about the 
time it is ripening. Wheat thrives where the weather is too 

cool or the rain- 
fall is too little 
for corn. It also 
does well over 
most of the corn 
beltoftheUnited 
States. 

It is hardly 
advisable to 
jilant wheat in 
South Texas or 
in any part of 
the Gulf States 
east of Texas 
unless it be on the highest lands of Alabama. It is liable 
to rust, and the crops will usuall}^ not pay. 

Wheat has a decided preference for clay soils. It does 
not do well in a deep, loose seed bed. Preparatory plow- 
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ing may be shallow, and the soil should be firm and com- 
pact. You perhaps remember the story of the English 
peasant farmer whose wheat had been run over and 
trampled upon by the hounds of a nobleman who was 
hunting on the peasant's farm. The peasant demanded 
and received a certain sum of money as damages, but 
afterwards returned the money, because he found the 




Fig. 55. — AVheat Field on thk Plains 

wheat most trampled by the hounds was the best. Pas- 
turing wheat moderately in fall and early winter is gen- 
erally found beneficial, if done when the land is not too 
wet. Pasturing is also good for oats, barley, and rye. 

Fertilizers. — Wheat grown on the same grade of land 
as corn needs a larger proportion of nitrogen in its fertili- 
zers than does coi'n, because it grows in spring and ripens 
in earl}' summer before nitrogen compounds have begun to 
form rapidly. But since wheat is mostly grown far 
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enough north and west to insure soil having a hirger 
supply of nitrogen than the thin Southern corn lands 
have, a moderate pro[)ortion of nitrogen is likely to be 
sufficient. 

Wheat and Cotton. — \\diere cotton and wheat grow in 
the same section, a cro[) (.if wlieat niay very suitably follow 
a crop of cotton. If tlie cotton is well worked right up 
to picking time, wlieat may be sown after one of the pick- 
ings and covered with a walking cultivator. The cotton 
.stalks may be cut and dragged off after the picking is 
finished. This drao-!Tin!T ^viH serve as a harrowino- and 
will help the wheat crop. (_)ften the cotton can all l>e 
picked in time to sow wheat. In this case a good chopping 
up with a disk harrow will put the land in fine shape 
for the wheat drill. Where wheat is to follow corn, 
kafir, milo, or sorghum, the same treatment of land is 
recommended ; at suitalile intervals the land should 1)e 
worked witli cidtivators between the rows right up to 
wiieat-seeding time. This shoidd be done as a means of 
saving moisture. 

Wheat after Small Grain. — 1 f wheat is to follow small- 
grain croi)s, the stublile of the latter should be disked and 
plowed and re-disked frijm time to time till seeding time 
again, in order to save moisture for the new crop in the 
fall. In the dry sections of the West this would Ije safer 
than to risk a pea crop between the two grain crops, 
becau.se a large pea crop pumps out an immense Cjuantity 
of water. If tlie pea crop is tried, it sliould fie planted in 
rows and kept well cultivated till it is cut. The land 
should tiien be well disked and seeded. If the pea liay is 



WHEAT ANJ) OATS 157 

jiarticularly desirable, it might pay to grow it, even if it. 
cavtsed a failure in the wheat erop. 

In the sotithern part of its territory wheat is nearly 
always seeded in tlie fall. Farther west, where the win- 
ters and spiangs are dry, wheat fields should be harrowed 
from time to time until as late as April, or as long as it 
can be done without hurting the plants. This treatment 
saves moisture, and the moisture helps to prepare food in 
the soil for tlie crop. II. W. C'ampljell, in his dry-farming 
operations, drills his wheat in twenty-inch rows and cul- 
tivates between the rows with a cultivator that works 
se\'ei"il rou's at a time. 

The Green Bug. — Proper working of the land to save 
plenty of moisture for starting the wheat off vigorously,. 
and then pasturing iir the fall, seems to be the Ijest treatment 
against the green bug that is sometimes so destructive. 
This insect starts on the sickly yellow plants on poor spots- 
of land wliich have not been properly prepared. The cattle 
and shee]) while grazing eat up the bugs, and wlien the- 
young leaves grow out, dark and green, they are not so well 
suited to the bugs' ta,ste as yellow, unthrift}^ older leaves. 

A Barrel of Flour. — It requires about 258 pounds of 
wlieat, or 4.3 bushels, to make a barrel of flour. This- 
amount of wheat should yield, according to Dr. H. W. 
Wiley, Chemist of the United States Department of Agri- 
culture, the following products : — 

Patent Flour . . . 1411.37 11 )s. 

Bakers" Flour . . . 29.13 lbs. 

Low-grade Flour . . 17.5(J lbs. 

Total Flour . . . 196.00 lbs. or one barrel 
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Wlieat Bran . . . 45.56 lbs. 

Shorts .... 9.80 lbs. 

Screenings . . . 4.99 lbs. 

Waste or loss . . . 2.S5 lbs. 



Total .... 258 lbs. or 4.3 bushels 

By studying the market values of flour and the by- 
products, bran, shorts, etc., farmers can tell pretty well 
what price to demand of the millers for wheat, or what 
amount of wheat to offer in exchange for flonr, feed, etc. 

Oats can Ije grown prolitably farther south than wheat, 
provided Texas red, rnst-proof varieties, C)r other kinds 
not so subject to rust, are chosen. Tlie oat is a profit- 
able crop clear to the seacoast in all the Gulf States. 
Under a svsteni of fertilizing and rotation it is a good 
cro[) on the small farms throughout the large area of 
sandy-loam lands "f the (iulf and Soirth Atlantic States. 
On the lime and clay lands not artificially drained, the soil 
is often too wet in winter and early spring for oats to do 
well. In the South oats do mucli better wlicn sown in 
the fall, although fair crops are got from sowings nnide 
in February. 

Method of Planting. — To make sure that the fall sow- 
ings will not be killed by frosts, the seed are often drilled 
on freshly plowed land, the drill running northeast and 
southwest and sinking Avell down in the })lowed ground 
and leaving little ridges between the drill rows. These 
ridges serve as wind-breaks, and prevent the little jjlants 
from being killed in the winter. 

Fertilizers. — (3ats need decidedly more nitrogen in their 
fertilizer than cotton or corn needs, on account of maturing 
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l)efore the weather gets warm enough to form nitrates in 
the soil rapii.lly. Two or tliree hundred pounds of the 
mixture recommended for old lauds, drilled with the seed, 
and a top dressing of a hundred pounds of nitrate of 
•soda, harrowed in during ]\Iarcli or April, can he counted 
<iu to make a good crop. 

Rotation. — Peas should almost always be grown on the 
land after the oats are harvested, not only on account of 
their value for hay, but because of their excellent effects 
on tlje land. In one experiment on thin, sandy laud at 
the ^Vlabama Experiment Station, previous crops of cow- 
peas and N'eh'et l)eans — [>art of each having been cut off 
for hav and part turnetl under, vnie and all — made 
increases of the oat yield of about twenty-five bushels to 
the acre over similar pieces nf land, one of which had 
p'rown sorc'hum and the other crab u'rass and lids'' weeds. 
Oats, when not followed by a cro[) of [leas, are very 
exhaustive tn the land; but when followed by peas, the 
land is greatly improved. 

Oats and Vetch. — Hairy vetch seed are often mixed 
with oats, and the two thrive together a)i<l make a dense 
growth. The vetch is a legume, and im})roves the land. 
Sometimes the vetcli climbs up on the oat stalks and in 
storiuy weather pulls them down, causing considerable 
loss. From the seed which it slieds on the ground the 
vet(;h comes up volunteer in the fall. It makes a good 
winter and early spring pasture, and a hue hay plant wheu 
grf)wn iLlone or witli oats. 

Winter Growth. — A crop of oats, or oats mixed with 
vetch, followed bj' peas, makes a hue preparation of tjie 
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land for cotton or any other crop tliu next spring. 
Besides, the oat and vetch seed which are lost at harvest 
time come up in the fall and clothe the land in green 
dnring the winter. This is of great advantage in sections 
where the winter rains are lieavy. The green crop takes 

lip the soluble 
plant food and 
[irevents it from 
being washed 
away. It also 
helps to evapo- 
rate some of tlie 
excess of water. 
Then Avlien the 
land is plowed 
in spring, tlie 
[)lant food is 
giveji to the 
regular crop as 
the green stuff 
ruts. Where 

fall oats or fall 
oats and vetch are grown in rotation with corn and cotton, 
each field has a green cover crop two years out of three, 
and this is of itself of great value. 

The same general facts tliat have been given about 
wheat and oats will apply to barley and rye. No attempt 
has been made to give details about any of these crops. 
Don't fail to learn more from your fatliei-s and friends 
about these crops, and about tlie tools, implements, and 
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maeliines that are used for working and handling 
tliem. 



QUESTIONS 

What kind of country and cliniat« suits wheat? Will corn do well in 
all wheat ronntries? Which will grow fartlier south, wheat or coru? 
Would you plant wheat in South 'J'exas or Mississippi? How should 
wheat land be plowed? Does it hurt wheat to graze it in the fall? 
Does wlieat need as much nitrogen as corn ? Do wheat and cotton do 
well in tlie same section ? How could you sow wdieat in cotton fields? 
In dry sections, how late would you work your crops? Why would 
you hari'ow growing wheat in dry regions? If you intended to follow 
small grain with wheat, in dry regions, would you plant a pea crop 
after the small-grain crop? What time of the year is wheat sown 
in the South? What treatment is suggested for the green luig? 
IIow much wheat does it take to make a. l)ariel of (lour? AVhat 
other things are got besides the flour? ^Vhil.■h will grow pi'ofitably 
farther south, oats oi' wheat? How are oats planted to keep them 
from winterkilling? Wliich needs tin- more nitrogen in the fpitilizei-, 
oats or corn? Why is this so? A\'hat should be done with the oat 
land after the oats are cut? (iive an example of an increased yield 
of oats on accoutd. of legnniiuoirs crop-. "W'liat cro]i is of(en grown 
with oats? Is the oat crop alone exhaustive to the land? Is 
the oat crop, followed by peas, exhausti\r- to the land? ("_)f what 
advantage is a green crop to land in winter? In humid sections, 
what effect will tlie green crop have on the moisture? Would a 
winter o'l-op be of advantage in dry sections? 

Experiment. — Study market grades of wheat in the way suggested' 
for corn ami cotton. Try growing sonje wfieat or oats in drills on the 
farm at home and cultivating between the rows. See if yon can 
make a much larger crop ami at the same time not phuit over half as. 
much seed. Try nitrate of soda, one hundred pounds per acre, as a, 
top dressing in March or April on a small piece of oats or wheat. 



CHAPTER XXIII 
RICE 

Use and Varieties. — Rice is used as an article of food 
by a gi-eat many of the earth's inhabitants. An enormous 
amount of rice is grown and eaten by the hordes of people 
in China, India, Japan, and Australasia. Rice is of many 
colors, including- black, red, and white. There are very 
many varieties adapted to different conditions, from the 
salty marsh lands near the sea, up to the mountain sum- 
mits many thousand feet high. Some kinds assume a 
dwarf habit, and come to maturity when two months old 
in the dry, hot season. Other kinds are planted at the 
beginning of the flood season in the great river bottoms of 
the Far East, and grow and grow as the flood rises, till 
they reach a height of twenty feet, and then mature 
floating on tlie water, so that the harvesting has to be 
done in boats. 

Oriental Methods. — The people of Oriental countries 
almost alwaj's plant their rice thick in seed beds. When 
it is six weeks or two months old, they set it out in the 
land where it is to grow, planting about 7.5,000 plants to 
the acre. The land is first plowed and raked when muddy, 
and all the grass is killed. The rice plants are set in this 
mud, and rain water or irrigation water is made to cover 
the land and keep down weeds and grass. In China, 
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Japan, and India, transplanting is necessary in order to 
give tlie people time to raise a crop of barley or vegeta- 
bles, which they must grow in winter and spring, and yet 
have their rice early enough. In the Philippines, Java, 
and ISorneo, this plan is of advantage, because there are so 
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many coarse grasses, like Johnson grass or worse kinds, 
that would grow faster than the young rice and choke it 
out. By cleaning the land and setting plants when a foot 
high and putting on water, the fields can be kept clean, 
and good crops can be made. 

In the Philippines, men, women, and children — perhaps 
a hundred or more — meet at a field tliat is to be set in rice. 
They have a string band, and as tlie band plays, they set 
rice ill the mud, keeping time to the music, as if dancing. 

Southern Methods. — Louisiana and Texas are growing 
the bulk of the rice crop of tlie United States now ; South 
Carolina, Georgia, and Arkansas grow a comparatively 
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small amount. The level, stiff clay jjrairies of Tex.is, 
Louisiana, and Arkansas are ideal for rice. They are level 
enough for large areas to be surrounded by a small dike, 
or levee, so as to hold the water over the land at an even 
depth. Water plays an important part in the cultivation 
of rice. p]nongh water is turned on the field to drown the 
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Lani> FtiR Rice 

weeds and grasses, but not enough to cover completely 
the rice at any place in the field. The numerous streams 
and bayous in such a flat country afford an abundant sup- 
ply of water for the rice. Then pumping from a deep 
well in which the water comes up to or near the surface 
will supply a good-sized jjlantation. Hundreds of these 
wells are in use. 

As this land holds water like a jug, no excessive amounts 
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have tn be supplied. When water is drawn off into the 
drains about tlie time the crop is ripening, tlie bind 
readily dries and gets hard, so that harvesting macliinery 
can work on it as easily as on a wheat lield. 

Rice does not need rich land in order to produce a good 
crop, but bigger yields are made on good land. 

Preparing and Planting. — The land is plo^^ed and har- 
ro\\ed when moderately moist, as for other crojis. The 
seed are put in ^A•ith a drill, as wheat and oats are planted. 
Water is not turned on till the rice is six inches higli. 
Then lines are run 'with a leveling instrument, so as t(_> 
inclose the most land possible that does not vary in level 
more than six inches, and these level lines ai'e followed 
by road graders or other implements to make the levees 
or dikes, which are seldom more than eight inches high. 
The land is plowed to a depjth of aboirt three inches only. 
This depth of plowing makes just as good a crop as deeper 
plowing, and it leaves tlie land harder for the liarvesting 
machinery to run over. Sometimes it is necessai'y to go 
over the rice fields and pull out large ^\'eeds. In South 
Carolina, and Georgia rice is often planted in wide drills 
and cultivated somewhat like corn. 

Red Rice. — A prolific, early kind of rice, liaving red 
gi'ains iir red strealcs on the grains, has Ijecome a sort of 
Aveed in the rice fields. The seed ripen early, and some 
fall on the land and come up with tlie next crop. In this 
way the variety multiplies so rapidly that the market value 
of the AX'liole crop is lessened, for in our markets there is 
n(j sale for rice with red grains. In the Orient, however, 
red rice is esteemed just as higlily as white ; and the black. 
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glutinous rice is tliouglit to be the best of all. To get rid 
of the red rice seed, the fields are usually allowed to lie idle 
a year or two, and then fresh, clean seed are again planted. 

Yields and Profits. — Rice in Louisiana and Texas aver- 
ages about 1500 to 1600 pounds of rough, or uncleaned, 
rice to the acre. This is about 35 bushels, or a little over 
twice the average wheat yield in the United States. Some 
plantations frequently produce twice this amount. The 
Hawaiian Islands average 8000 pounds of rough rice to 
the acre in two crojjs grown in one season, or something 
over 175 bushels to the acre in one year. 

As rough rice sells in the United States for about the 
same price as wheat, it would seem to be a mucli more 
profitable crop. It costs more, however, to grow rice. 
Water must be pumped or paid for, if furnished by a 
canal company, dikes must be made and kept up, and the 
water must be distributed regularly to the fields. Then 
some weeding is required. Otherwise the methods of 
culture and harvesting of the two crops are much the 
same. Rice allows a longer period of time for harvesting 
than wheat, so that one man can save much more. Ry 
planting kinds of rice which ripen early and kinds which 
ripen late, the farmer may prolong his harvest season for 
nearly three months. 

Fertilization. — Rice is not extensively fertilized in this 
countr}^ but in the old world it is fertilized in the same 
way as other crops. Some very favorable results liave 
been reached by fertilizing in this country. Certainly pea 
crojos would give good results if jjlanted during the years 
tlie land is idle for the purpose of ridding it of red rice. 
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Most planters, however, use tlieiv entire energies and re- 
sources in growing a big rice crop on oilier land, leaving 
tliemselves no time or means to grow and save a pea crop. 

Time of Planting. — Rice may be planted from April 
to June. Any lice field that can be well drained in winter 
may be sown in the fall to hairy vetch or bur clover. 
These crops will mature a good yield of green manure 
by the last of April. If the land is well chopped up with 
disks at this time, the rice may be drilled any time in May 
or June, without other preparation. Some acid phos})hate 
may be used to advantage wlien the restorative croj) is 
sowed in the fall. Rice yields could no doubt be much 
increased in this way ; and but for the red rice, big crops 
could be grown every year. 

Bur clover will mature seed bj' the -SOth of April in 
the Louisiana and Texas rice belt, and tliese seed might 
stand the flooding and still come up volunteer in the fall, 
as tliey do on dry land. 

Manufactured Products. — A sack or l)arrel of rough 
rice weighing 102 pounds contains approximately the fol- 
lowing products: — 



Clean rice ..... 

Hulls (generally burned for power) 
Rice bran ..... 

Rice jjolish .... 

Loss ...... 

Total 



100.00 lbs. 
32.10 lbs. 
20.20 lbs. 

0.30 lbs. 

3.40 lbs. 



102.00 lbs. 



Some 60 pounds of tlie 10* I pounds of the clean rice 
should be best head rice, 30 pounds No. 2 (somewhat 
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broken), and 10 pounds badly broken, called brewery' 
rice. 

With the help of these figures and the market value of 
rice, bran, and polish, farmers can draw a fair conclusion 
as to the market value of a sack of rice. Of course, the 
better the (|uality of the rough rice, the more cleaned and 
head rice there will be, and hence the higher the value it 
will liave. 

(iUEsriOXS 

Is rice a very iiiii>oitaiit crop in (he world? Where is it grown 
largely V AVliat different kinds of rice are grown ? IIow do Oriental 
people plant rice? Why do they plant it this way? What states 
grow niost of the i-ice in the United States? What advantages do 
these stales have in rice-gruwing? What is water mostly needed 
for in growing rice? Wliy do rice growers not plow lan<l deep? 
How do tlie rice planters keep the water covering the ground? 
What is red rice? What do the ]ilanters do to get rid of i-ed rice? 
How nnicli rice is made on an acre in Texas and Louisiana? How 
aliout the profits of rice as compared with wheat? How late may 
rice be sown? What plant could lie grown on the land to enrich 
it in winter? Tell what pi'oducts can be got from a sack of rice. 

Experiment. — See if you can arrange to grow on the farm at 
honie a little piece of rice, planting by the Japanese method. Try 
some bur clover on a ]iiece of rice land and see how much increase 
the rice makes next year. 
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Sugar cane is grottii in all of the fiulf and Soutli At- 
lantic States for sirup-making, and in parts of Louisiana 
and Texas for sugar-making. Al)out oO(),(.)00 tons of 
sugar are made annually in 
these two states. This is OJie 
of tlie oldest industries in the 
United States, having arisen to 
commercial importance over a . 
liuudred years ago, wlien [leople 
"Were picking the seed oat of 
cottiin with their fingers. 

Cane in Tropics. — Sugarcane 
is a tropical crop, and still does 
best in the tropics. As it takes 
twelve months to produce seed 
and ripen, cane never gets fully 
ripe in any country that has 
frost. In two or tliree tropical 
countries, where conditions are 
ver}- good, sugar cane grows for 

se^•enteen or eighteen months before ripening. In most 
parts of the tropics it ripens and seeds in the dry season 
when just a year old. People in the tropics do not usually 

Kiil 
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plant the seed. They pkmt a few joints of the tops of 
the cane. Wlien cane is really ripe, the eyes of the top 
joints germinate and grow much better than tlie eyes on 
the older parts of the stalk. 

Saving Seed. — As the top joints of our cane are not 
mature enough to grow well, we plant tlie whole stalk. 
It is much better to dig up the stalks that are to be used 
for seed, as the roots contain many of the best eyes, or 
buds. The seed cane is cut or dug about the first frost 
and piled in long ])iles and covercMl witli dirt. It keeps 
better if banked when well wet Ijy rain. It is planted 
in deep furrows in early spring, sometimes in the fall, a 
continuous line of cane Ijeing put down so that the top 
of one stalk joins tlie root of anotlier. In the sugar belt, 
where cane is cut at the ground, sometimes as many as 
three continuous lines of cane are put in the furrow. 

Fertilizer for cane should contain a larger proportion 
of nitrogen tlian fertilizer for cotton. Cane grows large, 
and needs rich soil. In the Hawaiian Islands, whei'e tlie 
largest yields in the world are made, as much as two tons 
to the acre of high-grade fertilizer are used, and the land 
is given over 100 inches of water, pumped sometimes to a 
perpendicular height of 600 feet. 

In tlie United States cane needs a well-ilrained soil, 
because poorly drained land is too cold for it. In tlie 
tropics it may stand with its roots under water for weeks 
without being seriously harmed. It needs plenty of rain 
or irrigation. 

Cultivation and Yields. — Cane is not difficult to culti- 
vate. It has existed for ages almost as a wild jjlant in the 
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tropics, where, by doing battle for mastery of the soil witli 
other giants of the land, it grew strong and hardy. After 
it gets a good start, it is kept clean mostly with turn plows 
and disks, that heap dirt up to the stalks, and cover the 
weeds and grass. This is kept up until the cane has 
grown tall enough and thick enough, by suckering, to 
shade the ground and keep down other growth. In the 
United States, cane when mature yields from 15 to 40 tons 
to the acre ; in the tropics, the yields are usually much 
larger. In Java, the average yield is 40 tons, and in the 
dry parts of Hawaii, under irrigation, the average is 60 
tons, and on some plantations the yield reaches as high 
as 120 tons. 

Rattoon Crops. — Cane will come up every year from the 
stubble of the year before, but as the crops get smaller 
and smaller, it does not often pay to grow more than one 
or two of these " rattoon " crops. Cane should be cut 
low, and then the stubble should be cut off with sharp 
hoes under the surface of the ground. Otherwise, germs 
will get into the roots and injure the buds that make the 
stuljble, or rattoon crop. 

In the United States cane never gets very sweet until 
frost scorches the leaves and cliecks the growth. At this 
season the .sirup makers and the sugar makers begin to 
harvest the crop and manufacture sugar and siruj). 

Best Land for Sirup. — The light sandy loam lands pro- 
duce decidedly the best-flavored and the best-colored table 
sirup. The pine lands of the Southern States, when ferti- 
lized, produce from 300 to 600 gallons of sirup to the acre. 
Tliis sirup is of such excellent quality that it readily sells 



172 



ELEMENTS OF AGRICULTURE 



for 50 cents a gallon. These highly profitable results are 
reached in spite of tlie fact that the small horse-power 
mills which are usually employed for crushing do not often 
get over two-thirds oi tlie juice that the regular sugar- 
plantation mills would get from the same cane. 

Making Sirup. — Tlie apparatus for boiling the juice to 
sirujj consists of a kettle or evaporating pan set on a 
rock or brick fuiiiace. It has been 
decided by the United States Depart- 
ment of Agriculture that no.cliemical 
whatever is needed to make lirst-class 
sirup from sugar-cane juices. Careful 
straining of the juice and skimming 
while it is cooking, and tlien boiling 
to a uniform density, is all that is 
necessary. 

Every sirup maker should have a 
saccharimeter, a little floating instru- 
ment that will measure the weight 
of the sirup. The sirup should be 



Fr:. i;o. — Way TO iTSK boiled down to about 7.5 degrees, Brix 

A SA(<HARIMETF,R , . ™, . . ', , , 

saccharimeter. ihat is, it should still 
contain about twenty-five per cent of water. If it is sealed 
while hot in well-scalded jugs, bottles, or cans, it will keep 
fresh for years. If the sirup is made rather thin, so that 
the sugar will all, or nearly all, be held in solution, the 
quality will be much better. If the sirup is to be kept 
in barrels, it must be boiled thicker; when this is done, 
much of its sugar crystallizes and settles in the bottom of 
the barrels. Sirup not sealed in sterilized vessels will 
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fernieiit when hot weather comes. If barreled .sirup is 
ke[)t in cold storage, it will not grow the germs that cause 
fermentation, and will keep well. 

Making Sugar. — For making sugar, the juices of the 
cane used to Ije boiled 
to a thick sirup over 
a direct tire, and the 
sugar allowed to 
crystallize out. The 
molasses was then 
sold as open-kettle 
or sugar-house mo- 
lasses. This plan is j| 
occasionally followed 
yet. But the great- 
est forward step in 
modern scientific 
sugar-making was 
the discovery that, 
if cane juices can be 
boiled at a low tem- 
perature, more sugar 
can l^e made. That 
is, if the juices are 
cooked over a fire, the high temperature used will invert a 
large am()unt of the sugar, or put it in such a condition 
that it will not crystallize. When the juices, or tliin sirups, 
are put in a large, air-tight vessel and the air pumped out, 
the sirups will boil at a ver}' low temperature, and less 
sugar will be inverted. The use of the vacuum-pan gives 




Fig. iJl. — (L'rTTiNG Slmjak (Jank. Louisiana 
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large quantities of sugar and little molasses. The old 
method gave less sugar and more molasses. 

Products from a Ton of Cane. — A ton of Louisiana or 
Texas cane, worked in a good factory and refinery, will 
make about 140 pounds of sugar and some two or three 
gallons of low-grade molasses, called " blach strap," which 
is used for feeding stock. Some centrifugal molasses of 
1 letter grade will also be olitained. A ton of tropical cane 
will make from 200 to 250 pounds of sugar and probably 
three gallons of low-grade molasses. 

Impure Juices. — If cane is very green, it contains much 
invert sugar, or non-crystallizable sugar, c?illed glucose. A 
pound of glucose keeps more than another pound of real 
sugar, called sucrose, from crystallizing. If the cane juice 
has other impurities in it, these keep still moi-e sucrose 
from forming crystals. Hence a cane juice showing no 
more than 10 degrees, Brix, would Jiardly be worth work- 
ing for sugar, because low density always means high 
impurity of juice. 

Grinding Season. — When frost comes, tremendous 
efforts are put forth by tlie sugar planters to grind all 
tlie cane before it begins to spoil. The mills usually run 
only 75 days. The machinery is so massive and costly 
that the investment is very large in proportion to work 
done. 

In the tropics, mills run 150 days during the year. In 
this country the short grinding season and the green con- 
dition of the cane make the manufacturing of tlie cane 
expensive. Good mills in the tropics have worked at a 
total manufacturincr cost of about 60 cents a ton of cane 
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liandlecl, or about a quarter of a cent a pound for the 
sugar made. But in our sugar belt the cane is greener, 
the juices contain less sugar and need more boiling, the 
bai/asse, or ground cane stalks, do not furnish sufficient 
fuel, so that the manufacturing cost of each pound of sugar 
is perhaps three times as great as it is in the best mills 
in the tropics. Tlie large mills in Louisiana and Texas 
buy cane from the small farmers, paying about $3.50 a 
ton for it loaded on the cars. With a thirty-ton yield, it 
should be a profitable crop to grow. 

QUESTIONS 

Where is sugar cane grown in tlie United States, and for \yl)at 
purposes is it grown ? Wliere is it grown for sugar making V Does 
sugar cane mature in tlie United States? Wliat part of the cane do 
jieople of the tropics plant? How is the sugar cane kept over winter 
in the United States? How is it planted? "What sort of fertilizer 
does it need? "What country grows the most sugar cane and rice per 
acre? Is sugar cane very hard to cultivate? How much cane does 
land make in the United States? ^A'here are the yields largest? 
When does cane get sweet in the United States? How is sirup made 
fiom the cane? What kind of land makes the finest rpiality of sirup? 
What sort of instrument would enable you to boil your sirup just 
right? How can sirups be kept fresh? How was sugar formerly 
made in I^ouisiana? AVhat is the principle of the vacuum pian, and 
why dues it make more sugar? Why is the manufacture of sugar in 
the United States more costly than in the tropics? 

Experiment. — If your father does nut put up sirup in cans or 
sealed jugs, suppose you get a few clean bottles and new stopi>ers. 
Run hot .sirup into these and stop up thoroughly while hot and keep 
till next summer, when barreled sirup is of bad quality. Show 
samples to your teacher and schoolmates. 



CHAPTER XXV 
THE SWEET POTATO 

The Sweet Potato luis always been an important crop 
in the Soutli. Thin, loamy soils produce fine crops of the 
very best quality. The long-leaf pine soils are ideal for 
this crop. When grown on heavy lime, clay, or bottom 
land, the sweet jjotato lias a poor flavor, and does not keep 
well. 

Varieties. — If, indeed, tlie farmers of ever}^ community 
have not provided themselves with suitable varieties of 
other common crops, they certainly have done so with sweet 
potatoes. Perhaps tlie bunch, or vineless, yam has not 
been distributed so widely as its merits would justify. 
Experiments indicate that this kind makes better yields 
during seasons of drought than most of the other kinds. 
Then its bunch habit of growth permits l_)etter and late 
cultivation, and this of itself makes it stand drought 
better. 

Preparation and Fertilizing. — The sweet potato needs a 
good high ridge, or bed, to grow in. Tlie soil should 
be plowed deep enough to prevent the potatoes from 
making above ground so as to be exposed to frost, fowls, 
animals, etc.; and at tlie same time shallow enougli to 
prevent them from forming so deep in the ground tliat 
they will be cut by the plow in digging. 

]7<i 
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-Hill of Sweet PoTATitLS 



oweet potatoes do not need rich soil, and they are as 
eas}' to fertilize as cotton. Some two or three liuiidi-ed 
pounds of good cotton fertilizer to the acre \\'ill lie ample 
for this crop. Any thin 
land that will make a quar- 
ter (jf a bale of cotton to 

/ ^ 



the acre will make tiiu 

sweet ijotatoes without the f«Sj52=v-4' *■ 'i 

help of fertilizers, if it is 'MfJ&ft^ii-'-: \ j'L 

first allowed to grow weeds 

a year cir two. 

Planting. — Some farm- 
ers ])la.nt tlie small, stringy 
potatoes, wdiich they cut into little pieces and plant as they 
do Irish potatoes. A mi.ire general practice is to l)ed out 
the potatoes in early spring, laying them close together in a 
bed made rich with manure. They will sprout and make 
slips in April and May. These slips are pulled fidui the 
bed and transplanted in the field where thej- are to grow. 
]More slips come tip from the bed, and these are likewise 
transplanted. As soon as the slips in the field grow vines 
a foot long, these are cut and transplanted. The crop is 
thus mirltiplied from the bed and from the \'ines in the 
field, and sometimes plantings are continued into August 
in the Gulf and South Atlantic States. Potato slips or 
vines should be planted only in clean beds. Otherwise, 
tlie crop will become foul with weeds and grass, and this 
will greatly diminish the yield. 

Labor in Planting. — The time required to set out the 
vines and slips is the greatest obstacle in the way of large 



178 ELEJIEXTS OF AGRICULTURE 

plantings. The plants should Ije set two feet apart in 
four-foot rows. As the great bulk of the crop is j^lanted 
from vine cuttings, much time can be saved by opening 
the row, or l)ed, with a small plow to receive the vines. 
Lay the butt ends of tlie vines across the furrow and 
step on them to press them down, letting the tops 
extend out over the edge of the furrow all on one side. 
Then cover by running a small plow on the opposite side 
of the furrow from the tops of the vines and throwing 
dirt into the furrow, but not far enough to cover the 
tops. I!y this plan, very rapid and satisfactory work can 
be done. Three or four hands and one horse can put out 
three acres a day. 

Harvesting and Keeping. — Cultivation should continue 
as late in the season as the growth of the vines will per- 
mit. Though the vines make line grazing for cattle, 
tramping is likely to bruise the potatoes so as to cause 
fungous diseases that make the potatoes hard to keep. 
The croi) sliould be dug before a severe frost. If hard 
frost catches the crop in tlie ground, the ends of many 
potatoes will be injured, fungous diseases will enter, and 
the whole crop will be liable to rot. 

If tlie vines are cut by a sharp rolling colter, or some 
similar tool run in each middle, they will not be difficult 
to handle. Wluitever plow or digger is used, it should 
not be run deej) enougli to cut the potatoes or bruise 
them. liarring off with a turn plow and splitting the 
beds ojieii '^^■itll a big lister is a good plan. No other 
arrangement wliich the author has yet seen is better to 
keej) tlie crop than the small cone-shaped "hill," or 
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" bank," so made that the potatoes can be kept dry by 
layers of bark, straw, or corn stalks, and covered with 
dirt to keep out the cold. 




Fig. tlo. — Dn;i:i\(; Swkkt Potatoes 

Yield and Profits. — The sweet potatri is now being 
largely shipped and sold at very profitable prices, bring- 
ing from .50 cents to 11 a Ijnshel at the shipping station. 
As 200 to 300 bushels are very common yields, it is easy 
to see that the crop is profitable. 

Canned Potatoes. — Of late years, canning factories are 
buying large quantities at good prices, and putting them 
up as they put up tomatoes, corn, and other vegetables. 
Nil product keeps better in cans, and no canned goods 
are meeting a better demand. TJiere is much more 
food value in a can of potatoes than in a can of tomatoes 
or corn of the same size, and the cost of canning them is 
comparatively small. Some farmers are buying small 
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canning- outfits costing from fifty dollars clown as low as 
ten dollars, and putting up their surplus fruits and vege- 
tables of all kinds. 

As Stock Food. — As a stock fo(.)d, tiie sweet potato is 
highly esteemed. About three and one-third bushels are 
equal to a bushel of corn in feeding value. If it were 
not for the extra trouble and ex[)ense of growing and 
handling a heavy, watery crop of this kind, and tlic un- 
certainty of keeping them sound, sweet potatoes might 
largel}' displace corn as a farm feed. At ]iresent they 
arc often grown for hog feed, and the hogs are allowed 
to do the harvesting. As the hogs eat both vine and 
tubers, a reasonable acreage of jjotatoes can be grown 
very profitably for this purpose. A peanut crop near 
enough for the hogs to graze on will increase the good 
results, because the two fo(jds together balance each other. 
If the two crops arc separated by a fence, the hogs can 
easily be made to graze partly on each every day by 
simply shifting them from one field to the other. 

QUESTIONS 

How ■would you grow sweet potatoes? "What an-aiigement is 
suggested for saving laboi' in planting out vines? "Why not let 
cattle run over the potato field? How can potatoes be kept best? 
What is said of camied sweet potatoes? What is a fair yield for an 
acre of sweet potatoes? "What amount of sweet ijotatoes would be 
e(jual to a bushel of corn for feeding ? 



CHAPTER XXVI 

THE COWPEA AND PEANUT 

The Cowpea. — Tiiis is one of the most valualjle crops 
grown in any oountry. The farmers of the .South, failiiiL;- 
properl}' ti> estimate its importance, do not grow it as 
extensively as tliey slioulil. 

Varieties. — Tlie value of this pea as hay, as a fertili- 
zer, and as a crop in a. rotation, has already been men- 
tioned. 'I'liere are niunerons varieties, some ri^iening in 
seventy days from planting and otViers rei|uiring the 
«liole season. The cowpea was originally a tropical 
plant, and in the tropics varieties may now he seen that 
run over the tops of large trees, and have pods two feet 
long. In this country these kin<ls would 1)6 caught hy 
frost Ijefore they matured seed. 

Curing the Vines. — Pea vines are usually considered 
difficult to save for hay. If they are not cut until they 
get old enough for a few pods to ripen, the curing is not 
so difficult as it is generally supposed to he. < )ne or two, 
and sometimes four, tons of hay, equal t(.) clover and 
nearly erj^ual to alfalfa in value, may he saved from an 
acre of pea vines. 

Saving Seed. — The seed of the cowpea is now heing 
saved in some of the states hy nujwing the vines when the 
peas are ripe, and running them tlirough a threshing 
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machine. This crop yields from eight to twenty-five 
bushels of seed to the acre. Where the seed can be saved 
clieaply, they are very profitable, as they sell for from one 
dollar to three dollars a bushel. 

In the southern 2)art of tlie Gulf States, two crops of 
some varieties can be raised in one year on the same land. 
One kind, a white, black-ej'ed variety, now being gener- 
all}' sold by grocers, is fast displacing the navy bean in 
the markets. This kind retails at about six cents a pound 
in tlie grocery stores. You might grow a crop and make 
some money fi'om it. 

Peas for Hogs. — This crop has for a long time been 
esteemed as a liog food. Certain experiments in Arkan- 
sas, jNIississippi, and Alabama indicate that an acre of 
good peas gathered by hogs will produce from 300 to 400 
pounds of gain in live weight. 

Cultivation. — Peas are often sown broadcast and jjlowed 
under, but they do better if drilled in rows wide enough 
to permit cultivation. On thin land 150 pounds acid 
phosphate will make them yield a large crop. They need 
no nitrogenous fertilizer, as they can get nitrogen from 
the air. In some sections a little potash salt with the acid 
phosphate will be profitable. 

Peanuts: Their Uses. — -This crop has been grown rather 
largely in some of tlie states for a long time, but the 
United States has never grown more than enough to 
supply the demand for nuts for parching. Peanuts have 
been somewhat largely grown for hog feed, the hogs 
generally being allowed to gather the crop. Different 
experiments have usually shown that an acre of good 
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nuts will produce about 500 pounds of growth in young 
hogs. Peanuts are also cured, vine, nut, and all, for hay 
for horses, cattle, and sheep. A good yield of this hay, 
■when well cured, is two tons to the acre. 

U r I 




Fig. C4. — Spanish Peanuts 



Varieties. — The variety generally grown for hay is a 
small, quick-maturing kind, called the Spanish jieanut. 
When the vines are pulled up, practically all the nuts 
adhere to the vines. The nuts of this variety are shelled 
by machinery, and used in candies and confections, and for 
parching and selling as salted peanuts. Somewhat larger 
kinds, one of them being called the Virginia nut, are 
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grown more largel}- for tlie parchiiio- trade, and liave 
been Ijriiiging a very higli price for some years. 

Climate and Soil. — All the uplands of tlie Sonth and 
Southwest are well suited to tliis crop. The light-colored, 
sandy lands make the smoothest and cleanest nut for the 
market, but clay and lime lands make larger yields. In 
the sections infested with the boll weevil there is great 
interest in this crop as a market crop. 

Peanut Oil. — If more nuts are produced than the 
parching trade will take, the cotton-seed oil mills, with the 

adilition of a lit- 
tle extra machin- 
ery, could ciiisli 
them for oil and 
cake. A bushel 
\ of nuts will pro- 
duce from one to 
one and a half 
gallons of oil and 
ten to fifteen 
pounds of cake 
fully as rich as cotton-seed cake. Peanut oil is a high- 
priced oil, and the cake is worth more than cotton-seed 
cake, because it is suitable for feeding horses and hogs. 
At prices lately prevailing for peanut oil, the mills could 
afford to pay from sixty to seventy-five cents for a bushel 
of nuts and still make a very fair profit. At such prices a 
good profit could be made by the grower, as fifty bushels 
can easily be made on an acre, and the cro]) can be 
threshed cheaply by machinery. An acre of peanuts will 




Fig. iir>. — Saving Pkani'ts 
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yield ;il)out a ton of good liay or straw, in addition to 
tlie nuts. 

Cultivation. — Peanuts, like peas, need only aeid plms- 
pliate or pliospliate and a little potash salt as a fertilizei'. 
(Jccasionally lime may be needed on very sandy land tn 
nialve the lai'ger kinds fill their pods well. 

Peanuts are often grown iir corn, or after oats, just as 
peas are, and sometimes take the place of peas in the 
rotation of crops. ^Jdiev are more expensive to grow than 
peas, as tliey need more hoeing. (iood, well-selected, 
clean peanuts are selling in Southern cities for eight cents 
a pound. Suppose you grow an acre, making fifty hushels, 
how much money could you make ? 

QL'ESTIOXS 

What are the many uses (if thn cowpea? AVhat siingcstion is 
liiaile I'lir saving t-lie liay? A\'liat snrt rif iiiarliiiii'vy is lii'iiii;- used to 
save tlie seeil? Where can two crops o[ cowpeas lie ,r;ro\vn on tlie 
same land in the same season? Wljat article of food is beiiiy dis- 
placed liy the cowpea? flow inucli pork will an acre of cowpeas 
produce? What fertiliznr would yon ush for ]ieas ? A\'hat ai'e the 
uses of the peanut? How are they handled as stock food? What 
kind are generally grown for stock food? How are peanuts shelled? 
What kind is grown largely for parching? What sort of land makes 
the best market nut? What kind of land will make largest yields? 
How conld oil mills liamlle peanuts? How much oil and cake would 
a liushel make? \\'hat value ought this to give the jieanut for crush- 
ing in the mills? How much vines or hay will an acre nudce? 



CHAPTER XXVII 
TOBACCO 

Tobacco is one of the big crops of the United States. 
A very \a.rge amount of tobacco is sokl for domestic use 
and for export ; also cigar tobaccos of such ipialities as 
are not grown in this country in sufficient quantity are 
imported in hxrge quantities. 

Tobacco was being grown and used by tlie Indians of 
both Nortli and South America when Europeans dis- 
covered the Western World. 

When Magellan discovered the Philippine Islands in 
1521, his ships first anchored in the Bay of Cebu, where 
the king of the Philippines lived. The king sent his most 
trusted minister out to see what manner of visitors had 
come. The minister in his little boat circled around the 
ships nearly all night, and observed closely all that took 
place. Before day he went back to shore and reported to 
the king that the newr-coniers were great, white giants 
with hooked noses and red eyes, who ate stones, drank 
fire, and blew smoke out of their nostrils. On receiving 
this report, tlie king killed a large number of carabao 
(water buffalo) and pigs, prepared a great feast, invited 
the Spaniards ashore, and gave them the country. 

As Magellan's expedition had tarried some weeks in 
Brazil, where the sailors could have leaj'ned to smoke, they 
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probably were smoking, and tliis gave rise to the wonder- 
ful story about their drinking fire and blowing smoke out 
of their nostrils. 

Influence of Soil. — Very few plants are so much in- 
fluenced by the kind of land they grow on as is tobacco. 
If the seed of Havana cigar tobacco, which is grown on 
sandy land, is planted on the stiff clay and limy land that 
grows the heavy chewing tobacco well, it will make a to- 
bacco more like chewing tobacco than cigar tobacco. The 
slightest change in soil materially changes the grade of 
tobacco. 

The great bulk of the chewing tobaccos are grown in 
Kentucky, Virginia, Maryland, Missouri, Tennessee, and 
North Carolina. 
The states of 
P e n n s 3' 1 V a n i a, i 
C o nn e c ticut, 
(.)hio, Wiscon- 
sin, and New 
York grow 
large quantities 
of cigar tobacco. 

Shade-grown 
Tobacco.— ^;m^1>t_ ^^i-S^- y7"^^»&.\1 
Some very tine fk le— I i\ c i jwing i NDft i hi pm. < l th 
cigar tobacco is 'ihade 

being grown under partial shade in Georgia, Florida, 
Alabama, and Texas. These tobaccos are grown on well- 
drained loamy or sandy types of land. The field is en- 
tirely covered with a thin cheese clotJi supported on suit- 
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aljle framework. Sometimes tlie frames are partially 
envered with narrow slats that shut out part of the sun- 
light. This partial shade makes the leaf thin and of most 
desiraijle quality. The eoxei'ing' protects the crop from 
being whijiped hy winds, and to some extent from insects. 
Often the expense of covering tlie land and producing the 
crop amounts to several hundred dollars an acre. This 
investment is, however, pi'ofitalile, as it sometimes assures 
the production of a crop of l,olHI pounds of toljacco, worth 
frmu t\\'cnty-five cents to one dollar a pound. 

Sumatra Tobacco. — (iood Sumatra wrap[)er leaves for 
cigars cost the manufacturer, after ])aying duty, alxiut 
!j?).00 a pound. But the leaves are S(.) Hue and tliin that 
a pound \\ill wra}) from oOO to lOUO cigars. Tlie planters 
of Sumatra use Chinese lalior under a system of peonage 
that assures extreme care in handling the toliaccd at every 
stage, and hence they make the iinest leaf in the world. 
(_)rdinar\" Amei'ican-grown wra[)pers re(pure six to eight 
pounds to wrap a thousand cigars. 

The shade-growing metliod enaf)les Southern growers 
to make leaf approaching the Sumatra, leaf in A'alue. 
Havana tohacco is also coming to he largely grown on the 
light lands of the South. It makes a tiller tohacco iiearly 
as good as the Cuban product. Grown under partial 
sliade, the Havana tobacco turns out a good proportion of 
ilesirable wrapper leaves. 

Fertilizing. — Tobacco needs lil)eral fertilizing, and is 
generally supposed to need a good percentage of potash 
in its fertilizer. It contains an unusually large percentage 
of potash, as well as nitrogen, but the analysis of a crop is 
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not always a safe guide as to its fertilizer needs. Tliis 
potasli should never be in the form of potassium chloride, 
or the tobacco will not burn well. Potassium sulphate is 
the form in which the potash should be applied. Tobacco 
grown within five or ten miles of the sea contains too 
much chlorine to burn M^ell. 

Tobacco growing and handling must be specially studied 
in order to be well understood. Students should send 
for bulletins of the Department of .Vgriculture and of tbe 
Experiment Stations of the states that grow large cpianti- 
ties of tobacco. 

QUESllOXS 

Where was tobacco originally found ? What stow is told of ]Ma- 
gellan's discovery of the rhilippinesV What kind of land gi'ows heavy 
chewing- tobacco? What kind of land grows the cigar tobacco? 
What states grow most of the chewing tobacco? Tell where shade- 
grown tobacco is made. (Jive an idea uf the expense and returns on 
shade-grown tol)acco. Where and nmler what conditions is tlie 
best cigar tobacco in the world grown? What precautions must lie 
taken in fertilizing tobacco? 



CHAPTER XXVIII 

SORGHUM, KAFIR, AND MILO-MAIZE 

Origin, Uses, and Adaptability. — These three, together 
\vith chickeii-corii, broom-corn, doani-corn, etc., have been 
grown for ages in the East Indies and in Africa. Tlie sor- 
ghums liave been cultivated largely in tlie United States 
only during the last twenty years. At iirst the sweet 
sorghum was grown mostly for sirup-making, but is now 
more largely used for hay. The non-saccharine kinds are 
very largely cultivated for grain in the semiarid parts of 
the West, where Indian corn is uncertain. Although tropi- 
cal plants, these sorghums have made themselves perfectly 
at home in the northern part of the United States, and 
will flourish where the climate is too cool for Indian corn. 
Their great feature is their ability to stand drought. They 
appear to become almost dormant in a dry time and to wait 
for weeks, and even months, for rain ; and, after being 
watered, they grow remarkably, and make good crops. 
These plants can also stand wet conditions better than 
most plants ; they will grow on jioorer land and with 
poorer culture than most crops, and will stand considerable 
alkali. They are great, hardy, vigorous, giant grasses 
that thrive under most all conditions. The tremendous 
growtlr in the cultivation of these sorghums in late years 
has been one of the marvelous things about American 
agriculture. 

ino 
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For Hay. — The sweet sorghum is hirgely sown broad- 
east or drilled like wheat, at the rate of about a bushel of 
seed per acre, to make hay. It generally produces two 
crops of hay in the season, if planted early. In the Gulf 
States it is often planted about April. In the states 
farther north. May and June plantings will be safer. This 
plant makes large crops of coarse but nutritious hay. For 
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Fig. G7. — Harvesting ,Sui:<;hi'm 

early plantings it is necessar-y to sow it tliick so the stalks 
will be small. Otherwise the stalks «'ill be too coarse and 
woody to be eaten well when they get dry. Where sor- 
ghum can be matured just befoi-e frost, large stalks may be 
cut and stacked, and it will keep well all winter with the 
juice in the stalks, and is greatly relished by stock. In the 
dry belt sorghum ought to be planted in drills wide enough 
to be worked a little, if possilile, in order to save moisture. 
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Planting and Culture. — The non-saccharine sorghums 
are usually planted in drills. A favorite plan in the dry 
country is to run a lister with a planter attachment so as 
to drill the seed in the bottom of the lister furrow. This 
plan assures a stand, and the gradual working of dirt ti> 
the crop makes it stand drought well. On the 2)lains these 
crops are often put in by sowing seed in every third or 
fourth furrow made by a turn plow while breaking tlie 
raw sod. The next furrow covers the seed with two or 
three inches of turf, and not another stroke of work is done 
until time to gather the crop. The hard, unbroken soil 
at the bottom of the shallow plow fun'ow appears to be 
suitable feeding ground for the ro(.its of these hardy plants, 
and the coating of unrotted grass sod ap)pears to let in tlie 
rain water and to serve as a mulch to keep the water from 
evaporating. Excellent crops are made in this way. As 
laud becomes older and weeds begin to appear, regular 
cultivation becomes necessar^^ 

Kafir and Milo Maize. — These crojjs always make more 
grain per acre than Iiulian corn, and when seasons are 
unfavorable may make twice or three times as much. 
Thev are often cut near the ground with corn harvesters 
and shocked in the field. From the shocks the grain and 
the stover are fed; sometimes the cattle are turned in 
to help themselves and sometimes it is hauled to tliem. 
When the grain is fed whole to cattle or horses, a great 
deal (.)f it is undigested ; but if fed in winter there need be 
nothing lost. The undigested corn keeps perfectly in the 
dry, cold winters of the plains until found and eaten by 
hogs and fowls. The planting of tliese crops is done late 
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enough so the}' will ripen just before frost. Then if any 
grain is knocked down, it l^eeps. If labor is scarce, horses 
and cattle are turned on the field to do the harvesting. 
What they trample down keeps perfectly for the hogs. 
Grinding, — Tijese crops are made about as digestible as 
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Indian corn by grin<ling. In fact, all experiments indicate 
that ground kafir or milo is aliout lune-tcnths as valuable, 
pound for pound, as corn meal for feeding animals. Some 
people, therefore, thresh and grind these crops. To save 
the expense of handling too much stover, some have little 
attachments fastened on to a wagon bed for cutting the 
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lieatis and loading them on the wagons. In this sliape the 
grain is easy to liandle and thresh and grind. 

Diseases. — In tlie humid sections of tlie South, wliere 
only the sweet sorghum is grown to any extent, the seeds 
have been blighting of late years, so that the people cannot 
save their own seed. These are bought, usually from 
western Kansas and (Oklahoma. 

Grazing. — Occasionall}- sorghums are planted thick for 
grazing, and, if not grazed too closely, stand tliis treat- 
ment well. It is used more for grazing hogs than for tlie 
other stock. Hogs are turned on it when the crop is knee 
high, and continue to graze it until it ripens, when they 
chew it and eat the seed. 

Poisons in Sorghum. — Green sorghum has often killed 
cattle. This seems to l)e caused Ij)- the poison called 
" prirssic acid "' that is occasionally found in green sor- 
ghum, especially at the end of a hmg drought. The East 
Indian farmers knew of this poisonous })ropert)' of sor- 
ghum ages ago, and learned to cut and partially dry the 
feed before giving it to their oxen and buffah). liy 
piartial drying, the poison disappears in lai'ge measure. 

Sorghum AlcohoL — Sweet sorghum is seriously con- 
sidered for making alcohol for cooking, lieating, lighting, 
and power on the Plains, where fuel is scarce and expen- 
si\e. An acre of good sorghum would easily produce two 
hundred gallons of pure alcohol, and tlie expense of manu- 
factirre is not great. Where otlier fuel is so costly, alcohol 
may easily be worth tliirty to fifty cents a gallon for many 
uses. Broom Corn is now being largely grown in West 
Texas, (Oklahoma, and Kansas. ISeing a sorghum, it 
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stands drought well, and cures beautifull}- in the dry 
climate of the West. No sheds are needed to cure the 
brush into tlie best quality of product. A fair yield is 
700 pounds an acre, worth three or four cents a pound. 

QUESTIONS 

What two classes of sorgluiiii ave there? Give the origin of these 
crops. Where are they largely gi'own '.' For what four purposes are 
they grown ? Under what extremes of climate and soil can sorghums 
thrive? In what ways are these crops jilanted ? IIow are they 
gathered? Why is there little loss of these grain crops on the Plains? 
How do the people harvest and handle the grain ? What of the com- 
piarative yield of Indian corn and kafir? What of the comparative 
feeding values of Indian corn and kafir? Tell something of broom 
corn. 



CHAPTER XXIX. 
THE VELVET AND SOY BEANS, ALFALFA, HAIRY VETCH 

Velvet Bean. — This is a large trojiieal bean that makes 
vines as large as a ph)\v line, and often fifty feet long, 
bearing seed in pods covered with a fnzz resembling 
velvet. 

This bean needs the Avhole season to grow in, and even 
then does not mature seed farther north than Florida and 
South Texas. It needs a little cultivation till it Ijeains 
to cover the ground, after which it makes a dense mass of 
tangled vines and leaves, some three or four feet deep. 
Xo other crop grows better on poor sandy land, makes 
such a dense shade, or accumulates so mucli niti'ogen fi'om 
the air. As before stated, an acre will contain t«'o hun- 
dred pounds of nitrogen, worth at commercial fertilizer 
prices, thirty-six dollars. 

The vines are seldom cut for hay, but are pastured Ijy 
cattle. The enrichment of the land is usually tlie main 
object. In F'lorida, large crops of the seed are gatiiered 
and ground into meal, which makes a rich food f(U' stock. 

The few seed necessary to plant an acre are not expen- 
sive, even where they must be purcliased e\-ery year. 

The Soy Bean. — This is a Japanese Inmch bean. It is 
extensively cultivated in Japan and China for the oil that 
is j^i'essed fi'om it. In some parts of this countrv it is 
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ground into meal and mixed with corn meal for hogs and 
other live stock. A little soy-bean meal added to the 
feed of live stock never fails to crive an increase or gain in 
weight. This is 

due to the large ^ 

amount of pnjtein _^^^ 

and oil in the 
bean. Tlie sov- 
bean vines, or 
straw, do not 
make as good 
feed as co\\"pea 
or peanut i,'ines. 
Tlie crop has not 
become verv pop- 
ular soutli and 
east of Kansas 
and ()klalioma. 

Alfalfa : Culti- 
vation. — No crop 
lias attracted 
more attention, 

and no crop lias been tried oftener and has failed more 
frequently, than alfalfa. As it needs very rich land, it 
does remarkably well under irrigation, on the arid and the 
semiarid land in the West. In the East it is probal)le 
tiiat the only lands rich enough for it are the lime prairies 
and the buckshot bottoms. There are some indications 
that it is a plant which requires large amounts of lime 
in the soil. When young, it is extremely tender, and easily 
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killed b}' grass and weeds. The crab grass of the sandy 
lands of the South will soon choke it out. 

Alfalfa does best when seeded in the fall. In the Gulf 
States, if the land is kept clean of weeds and grass in the 
spring and summer, and plowed and harrowed until 
planting time in September or October, the best success 
may be expected. It is a mistake to recommend the 




Fig. 70. — Stacking Alkalfa Hay 



planting of alfalfa on ordinary sandy, loamy, or clay land 
outside of the arid and semiarid sections. 

In some of the arid sections alfalfa is known to have 
lived and grown thirty or more jears from one planting. 
In dry, porous soils its roots lia\e l^een known to grow 
forty feet deep. In tlie humid sections thirty pounds of 
seed per acre are recommended ; in arid sections half tins, 
as all crops stool and sucker more on rich arid lands. 
Seed should he planted as carefully as turnips are planted. 

Uses ; Curing and Saving Hay. — Where it does thrive it is 
a crop of great value, giving each year four or five cuttings 
of the Hnest hay known. It also greatly improves the 
fertilitv of the land. In the humid sections considerable 
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trouble is expeiienced in saving alfalfa hay. The heaviest 
crops are in the spring, when conditions are not good for 
curing liay. One j^hm practiced with success is to throw 
it into cocks, or tall piles, of two or three hundred pounds 
each when it is partially cured and cover each pile with 
a cheap cap of cloth, or paper and let the hay remain 
ten days or two weeks, when it is put in barn or stack. 
No certain rules that will fit everybody's ease can be given 
for sa\ing hay. All hay in humid climates should be 
stacked a month before baling. 

Hairy Vetch; Habits and Uses. — In oider that this 
crop, which has alreaily been mentidiied, ma)- init l)e con- 
fused with other vetclies, its scientiKc name, Viriu ril/ona, is 
given. The seed should be sown in the fall at the rate 
of from a half-bushel to a bushel to tlie acre, al)Out ns oats 
are sown. It makes only a small growth in winter, but 
in early spring it grows with remarkable rajjidity. By 
]\Iay, in the Gulf States, it is ready to cut for Iiay. It 
dies in .June, shedding its eri:)p of seed on the ground ; 
these seed come up in the fall again, and thus the vetch 
becomes a wild plant, but it is never hard to get rid of. If 
it is cut for hay before it makes seed, or if it is grazed 
closel}' by stock, it disappears. Plowing it under as a 
green manure before it seeds also kills it. 

Close grazing in winter and early spring does not hurt 
it. If stock are taken off it before it gets ready to make 
seed, it recovers with remarkaljle rapidity. 

The best way to start the vetch is to mix about fifteen 
pounds of seed to two bushels of oats and sow to each acre. 
After the first sowing the vetch will come up each fall. 
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Sorghum may be grown between the crops of vetch. 
Tlie vetcli is a more vigorous grov\'er than the bur clover, 
and enriches the Land faster. It flourishes on all classes 
of fairly well-drained land. 

QUESTroXS 

TpII something' about tlie velvet l)eaii. What is it particularly 
valuable for? Where is the bean made into meal? Where does the 
soy liean couie from? What is its special value in producing a mixed 
feed ? What ingredients of feed stuff is the soy bean rich in ? Wljere 
ill the United States has alfalfa proved a certain crop? Where has it 
proved uncertain? Does it need rich hind? What lands in the South- 
ern States liave grown it well ? Cau it stand weeds very well when 
yoinig? At what season should it be seeded? IIow should the land 
be treated during the summer before seeding? Is alfalfa likely to 
succeed on ordinary sandy and loamy lands? Does it improve the land, 
and if so, why? Is it vei-y ditficult to save for hay? What sort of 
plaut is the hairy vetch? When does it make its growth? Will it 
sow its own seed and come every year after once being seeded? Is 
it very hard to get rid of? AVhat crop is it easily started with ? \\'hat 
crop may be grown on the land after the vetch dies in the spring? 
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THE CLOVERS AND MINOR CROPS 

Red Clover. — This plant tlirives in the n(irthern and 
eastern parts cit' tlie United States, and does well as far 
south as Tenjiessee and as far west as Kansas and Okla- 

honut. The crop is not a 

reliable one for tlie Gulf 
States, and is not grown 
largely in the West, where 
alfalfa thrives best. 

This plant requires fertile 
S(_>il and careful preparation 
of land. Much of the soil of 
our Sduthern States is said 
iKit to be good enougli to 
grow it. 

lied clover is a Ijiennial ; 
that is, one planting makes 
crops for two years and dies. 
It makes big crops of liay 
and a large growth of root 
and stuljble. As it secures nitrogen from tlie air, its 
roots and stubble greatly enrich the land and make it 
open and porous. Corn grown on clover sod always 
makes a large yield. 
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In some parts of the Xorth red clover is used in the fol- 
lowing rotation : two years clover, one or two years corn, 
one year wheat or oats, and perhaps one year of Irish 
potatoes. The fall_ is much the best time to start red 
clover in the southern part of its territory. Fifteen 
jjounds of seed to an acre sown on land well enough 
prepared for turnips should bring success, if the land is 
of suitable kind. 

Bur clover is an annual; that is, it comes up in the 
fall, grows all winter and early spring, and dies, root 
and top, after making seed that are shed off on the 
ground. Cattle do not appear to relish tliis plant as 
they do some others, but they have been known to winter 
on it and be in good condition in the spring. It is sel- 
dom or never cut for hay. Bur clover grows on almost 
any kind of soil. The author has seen it grow well on 
strong lime lands and on the poorer sands of the long- 
leaf pine region. Wherever in the Soutli there is rain 
enough to bring it up in the fall it will grow to advantage. 

Bermuda sod is an ideal place for bur clover, because 
the clover dies about the time the Bermuda is ready to 
grow in the spring. The Bermuda turf prevents the 
cattle from bogging when they are grazing the clover in 
the winter or spring. 

Bur clover may be grown in rotation with sorghum or 
other crops which bear late planting. The sorghum may 
be planted in May after the clover is dead. The clover 
seed shed in the spring will come nji in the sorghum 
stubble when the fall rains come, and enrich the land for 
the next year's crop of sorghum. 
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Crimson Clover. — This is an annual clover that is 
often planted in the fall in Maryland, Virginia, and other 
states. It is frequently sown in corn during- tlie last 
working in August, and used as a winter cover crop to 
protect the land and en- 
rich it. It is higldy 
recommended for sowing 
in orchards, as it com- 
pletes its growtli and 
dies in early spring be- 
fore tlie orchard begins 
to need moisture. Crim- 
son clover is sometimes 
saved for hay, but is more 
often used for grazing. 

It has not generally 
succeeded in the central 
and western Gulf States. 
Avhere tlie bur clover 
appears to be a mucli 
hardier and more desir- 
able })Iant. 

Mammoth Clover. — 
TJiis giant red clover is 
a much larger, coarser j^lant than ordinar}' ]-ed clover. 
The stems are so coarse tliat it does not make so good a 
cpiality of hay as tlie smaller kind. It is grown largely 
for green forage and for enriching the land. 

Melilotus or Sweet Clover. — Tliis plant is regarded as 
a weed in the North. In the South it grows only on 




(.'RIMSon ( 'l.o\KR 



204 



ELEMENTS OF AGRICULTURE 



rotten lime-rock land, or other land rich in lime. It will 
grow on bare lime-rock, if it can send its roots into a 
crack of the rock. As it makes an enormous growtli, and 
gets nitrogen from the air, it helps to restore fertility to 
poor land. It is a bieiniial, and makes the largest growtli 
in its second year. 

While it is not relislied by stock, as some plants are, 
it is very nutritious. It is used both for grazing and 

lor hay. Wlien 
once started on 
poo r, w a s h e tl 



lime land, tlie 
plant keeps grow- 
ing as a Aveed 
until killed out 
by grazing or 
by cultivation. 
Seed niay l)e 
thrown on land 
without pre})a- 
ration at the rate of fifteen pounds per acre. Better 
results are secured if land is plowed or disked. 

Mexican Clover. — Tliis plant, which is not a true clover 
at all, flourishes in tlie sandy, cultivated lands of Soutli 
Georgia, Florida, and the southern part of the other Gulf 
States. It is an annual that comes up in the cornfields 
after the corn is laid ]>y, and in oatfields after the oats are 
cut. It makes excellent hay, which is generally cut and 
saved late in the fall. 

Florida Beggar Weed. — Tliis plant also flourishes in 
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sandy lauds, coming np volunteer late in the season on culti- 
vated fields. It is found mostly in Florida, South Georgia, 
and Alabanui. It is a true legume, and hence enriches 
the land it grows on. It makes good hay and grazing. 




Fig. 74. — K.vfk Field 



Rape. — Belonging to tlie same family as tlie cnllard, 
cabbage, and turnip, rape is a fine forage plant for hogs, 
and especially for sheep. It makes its best growth when 
sown in the fall on rich and ^^'ell-prepared land. When it 
is large enough for good grazing, hogs and sheep are 
turned on it and allowed to eat it down sonunvhat closely. 
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It sprouts out again and continues to grow. It has often 
been found to afford food equal in value to peanuts and 
cowpeas, although in order to fatten hogs it needs supple- 
menting with grain feed. It is 
sown in tlie same way as turnips. 

Chufas, or Grass Nuts. — This is 
a crop often grown for hogs on the 
thin, sandy lands of the South. It 
is greatly relished by hogs, and 
they rout up the crop of sweet, 
juicy nuts. The chufa is not quite 
so valualjle for pork-making as pea- 
nuts, and it is exhaustive to the 
land. The crop keejis well in the 
ground all winter, however, and 
this affords good feed for hogs after 
the Spanish peanut has rotted. 

The chufa, being very sweet and 
agreeable to the taste, is cultivated 
and sold in Spain for human food. 
It is planted very much as peanuts 
are. 

Jerusalem artichokes are planted 
and culti\'ated somewliat like the 
Irish jjotato. They make large cr(.ips 
of flesh}-, starchy tuliers, full}' as 
nutritious as Irish potatoes. They are grown to afford 
grazing for hogs, but are not relished well enough to 
make a fattening food like sweet potatoes. They keep 
well in the ground all winter. The artichoke and chufas 




Fig 7") — Tf.eusalem 
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are good late winter pasture erops. They may be grazed 
by hogs after peanuts and sweet potatoes are gone. 

QUESTIONS 

Where is red clover largely grown? Does it need good soil? Is 
red clover an annual, a biennial, or a perennial? Does the red clover 
improve the land ? Tell something of the bur clover. When is it 
planted? When does it grow and die? Is it suitable to all kinds of 
land? How does it do growing on Berniuda sod? AVhat other crops 
can lie grown on the land after the bur clover dies in tlie spring? 
Will it come up volunteer in the fall when once seeded? What is 
the habit and growth of the crimson clover? Has it proved as 
successful as the bur clover? What sort of land does nielilotus, or 
sweet clover, grow on? Is it a good cri>p for some land? Where 
is the Mexican clover grown? Wliere is the Florida beggar weed 
grown, and of what use is it? Describe the rape, and tell what 
it is grown for. Of what use are oliufas, or grass nuts? On what 
kind of land do they grow especiallv well? What is the Jerusalem 
artichoke ? 



CHAPTER XXXI 
OTHER HAY AND PASTURE GRASSES 

The Bermuda grass is one of the best pasture grasses, if 
not the best, for the (xulf and Soutli Athmtic States and 
for parts of Tennessee, Arkansas, and Okhihonia. In the 
higher and colder parts of tlie Plains, it cannot compete 
witli the native buffalo grass. Although a great drought- 
resisting grass, it in'obablv does not eipial the liaffalo and 
niesquite grasses in this respect. Where P)erniuda grass 
thrives, it is the very backbone of the entire pasture sys- 
tem. It will pasture more stock to the acre without being 
injured, stand more drought, and afford more months of 
grazing in the year tlian an}^ other one grass or plant. 

Value for Pasture and Hay. — Peijple of the Mississippi 
Delta in Ai'kansas, Mississi[ipi, and Jjouisiana have fre- 
(.|uently reported that their Bermuda pastures afford 
graziiig- for five head of cattle or horses to the acre from 
April to Christmas, (xood land makes large crops of P>er- 
muda grass hay, which is easily saved and fuUjr equal in 
value to timothy hay. The yield is often from two to 
four tons an acre. As Bermuda grass does not mature 
good seed in the United States, there is no danger of its 
spreading like Johnson grass, when used for hay. 

Bermuda grass used to be dreaded as Johnson grass is 
now : but people have learned to work with it, and to kill 
it when it has served their purposes. Besides the plan 
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already given, it inaj" be destroyed by lieavy crops of peas, 
velvet beans, or sweet potatoes, that shade the laud well 
all summer. 

Ou the clay, liuie, and bottom lauds white clover sliould 
always he grown on Bermuda pasture. The clover grows 
when the grass is doruuint, and lengthens the season of 
good grazing about two months. Tliis gain of two 
mouths' grazing in early spring means much to the 
Southern farmer. It means he can have his cattle almost 
fat before lieat, flies, and ticks appear, and that he will be 
saved two months' expensive feeding. The white clover, 
once established, will last forever. This gives a natural 
rotation of crops ; the clover, growing in winter and 
spring, enriches the land for the grass wliich grows in 
summer and fall. Toward the northern limit of the Ber- 
muda area the blue grass begins to thrive, and may often 
grow on the Bermuda sod. 

On the sandier and poorer lands bur clover will thrive 
better than white clover, and should always have a place 
on Bermuda pasture. 

Carpet Grass. — In the sandier districts, particularly in 
the southern part of the Gulf States and the pine belt of 
the South Atlantic States, carpet grass disputes very suc- 
cessfully the possession of tlie soil with Bermuda. It (oc- 
cupies the little bottoms, hollows, and tiruier uplands, 
wherever grazing is done, Wlien the land is cultivated 
or allowed to grow up m weeds, the carpet grass dis- 
appears. As soon as cultivation ceases and stock begins 
to graze and tramp down the tall weeds and Ijrush, it 
comes again from seed that are scattered over the eouu- 
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try. Oaipet grass stands the heaviest grazmg and tramp- 
ing, and aifords a longer period of grazing than Bermuda. 

Japan Clover, or Lespedeza. — Beginning with East Texas 
and extending all over the rainy sections of the South, 
this little legume flourishes on the roadsides and in almost 
alJ. pastures. On good land it sometimes grows high 
enough to make fine hay. It often grows with carpet 
grass and sometimes with Bermuda. It is a summer- 
growing aniuial tliat is late in getting large enough for 
grazing in spring, and is killed by the first frost in fall. 
It makes fine summer grazing, and comes up and thrives 
without sowing. 

Johnson Grass. — This grass generally comes without 
being wanted. It is not often used for pasture, except as 
a means of killing it. It does not stand close grazing, 
and is easily killed out in two or three years by tliis treat- 
ment. However, a few peo2)le who want to graze it and 
preserve it, divide the pasture, grazing part at a time. 
In tliis way it lasts indefinitely and affords fine grazing. 

Johnson Grass Hay. — Tliis grass is generally used for 
hay, yielding each year three or four cuttings of hay that 
is rather better than timothy. The hay is very likely to 
carry some ripe seed, and the grass is often spread in this 
way. For this reason many |)eople will not buy tlie liay 
or allow it to be brought into tlie connnunity. This gives 
it a lower price than its feeding value would justify. 

Killing Johnson Grass. — After .Johnson grass has 
been closely mowed for hay two or three years, it be- 
comes so weakened that it can be easily killed. It gives 
most troul.)le when it appears in patches on cultivated 
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land. The bunclies should be torn up with plows and 
tlie hoe hands should cut them considerably below the 
surface of the ground. By frequent careful working 
until late in the sum- 
mer, the grass can be 
killed even without 
grazing or mowing. 
Farmers in Missis- 
sippi and Alabama 
are killing it in this 
way every year. If 
any plant can l)e kept 
cut off under the 
ground often enough 
to prevent any top 
growth, the roots will 
die. 

Another way of 
getting rid of tliis 
grass is to grow no 
cropi on the land and plow it several times in the summer. 
This treatment is expensive, I)ut it juds the land in the 
l;iest j)oswible condition for a fall crop. Again, Johnson 
grass land may be reclaimed by sowing fall oats or wheat 
and plowing soon after harvest in June, and then kee2)ing 
it clean of tlie grass by frequent plowings, say once every 
three weeks, till October. Sharp, heavy disk harrows, set 
to run at the greatest angle, will probahly cut off the 
grass at each operation after the first plowing. In sum- 
mer Johnson grass roots (rather, underground stems ) rot 
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rapidly. Unless there is a green growth of leaf to gather 
food and produce more roots, the grass must die. This 
is true of any plant. 

Chemicals. — All chemical treatments for this, or any 
other deep-rooted pest, are entirely too expensive. It is 




Guinea (Jrass, Biluxi, Mississippi 



probable that a thousand dollars" worth of the ohea,]>eRt 
chemical obtainable would not kill the grass on an acre. 
If it did, it would kill the land for two or three years. 

The people who have had tliis grass longest in the 
United States have learned to utilize it and to kill it, and 
its p)resence in those sections does not reduce the value of 
the lands on which it is found. 

Guinea and Para Grass. — Guinea and Para grass, botli 
large tropical gi'asses growing as high as a man's head, 
and densel}' thick on the ground, are becoming well 
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known and appreciuted in the (4ulf States. Neither of 
these grasses prcipagates in tlie same way as Jolrnson 
grass, and neitlier is likely to become a pest. The 
(ininea grass spreads from see<l, and the plants sucker 
enormously; several Imndreil plants come from one stalk. 
The Para grows from large trailing stems in the same 
way that Bermuda does, Init nrucli faster. Its stems will 
often grow thirty feet in a season, and make a new plant 
at each joint. Both of these grasses remain remarkably 
succulent and tender for grasses of such size. 

They are very useful for hay and for soiling, and cut- 
ting and feeding green to stock. The}- are aiso line for 
grazing. The Guinea grass is the main grazing grass of 
Cuba, and the Para of South America. Both of these 
jilants will become of great value in the southern part 
of the cotton belt. 

Crab Grass. — Crab grass is found everywhere on culti- 
vated land in the sandy, loamy, and clay sections oi tiie 
South, east of the semiarid belt. It does not flourish on 
lime lands or on buckshot bottoms. It is often cut for 
lia.y, jiarticularly when it grows ^^ ith peavines. It gets 
into cultiv.ated lairds the second y(Mr after tliey are cleared. 
Wlien cultivated land is ci'nvci't(.Ml into piasture, crai) grass 
makes good grazing for o]ie year, \\-])eu it gives wa)' to 
otiier growths. 

Expense of Cultivating. — ( ial) grass a.dds more to tlic 
expense of cultivating tlie cro]! than any other pest, 
except coco (nut grass) and .lohnson grass. It seems 
to exhaust the land and hui't the croj) much worse than 
Bermuda, coco, or even .lohnson grass. Crab grass will 
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always kill alfalfa, but on suitable laud the latter grows 
well witli Joluison grass. Crops often grow well in the 
midst of coco and Bermuda, but never with crab grass. 
Any considerable growth of it will turn any crop yellow 
and make it weak and sickly. 

Late, clean cnltivatidu of land in cotton, so as to prevent 
crab grass from nuiking seed, will, in a. measure, eradicate 
it and make cultivation easy the next year. But it sdon 
appears on the land again. 

Coco, or Nut Grass. — We luue already told how cro[is 
are made in spite of this pest. It is never saved for liay, 
and amounts to little for pasture. It is A\'iilespiread in 
parts of Louisiana, Mississippi, aiidotlier states, and is the 
hardest of all ])ests to kill. ^Vs hogs I'oot after the nuts 
on tl)e deep roots, small patelies may be killed by pasturing 
it heavily witli liogs. Dense sliade with pea vines, velvet 
l)eans, etc., weaken it. 

Given extra \\-orking, as godd cotton is grown wliere 
this grass g'rows as where the land is clear of it. 

(^I'ESTIOXS 

Desci'il>e Lennuda griiss. \\'ill it rai'i'v iiiiicli .stficlc on an ;icr(>? 
Is it evi'i- used fur liay? AVas it evni- consiilrn-il a pi'st tni tlie fanii? 
Can it 111' easily killud? Wliat clover slioidd lie grown on lieriiinda 
jiasture, on clay, and loamy land? What elo\ei- wnuM lie lieller on 
sauilv land? AVliere does carpet grass tlii'ive'.' \\'liere does Japan 
cliivev grow? 'What are its uses? IIow does .Johnson grass genin-ally 
got into tin; fa)ans? Is it a good hay grass and is the i|nalitY of the 
liav good? What olijection do ]ieo)ile liave to the liay? IIow can 
.Tohnson grass be killed? Tell sometliing of (iiiiiiea grass and I'ava 
grass. Are they likely to become valuable in the Ibiited Stal-es? 
Would you consider crab grass a jiest? What is nut grass? Is it 
easily killed ? 



CHAPTER XXXII 

ORCHARD CROPS 

Intensive and Extensive Farming. — Oicliavds and truck 
farms require more capital, more skill, higlier fertilizing. 




In [^^ i\ 1 t \r^irN j 



(Chinese in Hawaii grow 1 ^ a I I t o in ridges, ducks and tisli in 
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and more intensive culture than otlicr lines of an'ricultnre. 
Sometimes as much as 'flOOO is spent in producing a ci'op 
on a single acre, and mayhe #2000 is expected in returns 
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(111 the crop. One such crop is cek^ry. Ciibbage and 
onions may require an expenditure of .it^TS to flOO an 
ucre, and may bring returns of $150 to $300 an acre. 
Among the crops grown on the extensive sj'stem may 
be mentioned wheat, -wdiose average money returns to 
the acre in the United States are about $10, but tlie aver- 
age expenditures in making and marketing may be only 
$8 or $9. Tlie same liusiness ability and effort neces- 
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sary to handle 500 acres of wlieat A\'ould proliably not be 
sufficient for two acres of celery or 10 acres of cabljage or 
(111 ions. An extreme case of extensive farming is pastur- 
iii'_;' [)eef cattle on a range wliere mic man can lnok after 
tlidiisands of ]iea(Ls of cattle on tens of tliousands of 
acres, eacli acre bringing small returns — s(imetinies not 
more than 10 cents. 

Early Truck and Fruit. — rirowing fruits and earl)- vege- 
tables in the South foi- shipment to Northern markets has 
L;'ro\\ u into a ver\' large business. Solid train londs of 
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early truck crops are often iiuide up at a single shippiug- 
piiiut. Tlie cars are iced and the train is run on a special 
schedule to get the perishable freight to the market in good 
condition. When there is a large amount of such produce 
to move, the railroads handle it better and get it to the 
marl<('t more quickly than they do small amounts. At 




Fig. so. 



■ \\l 1 



I \MMt ]> 1 1 V V^ i i VI II 1 I t 1 



tlie same time buyers are attracted to the places of large 
liroilnction, and I>etter prices are offered. As truck 
farmers have bectimc more and more experienced in 
]uaking, packing, and shipping produce, fewer losses 
occur, and the business is becoming more certain of fair 
])rofits. 

Peaches. — Among the tree fruits grown on a com- 
mercial scale in the Sduth, the peach stands at the head 
of the list. Peaches are imt a, certain crop ; they fail 
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Fig. si. — San Jose 

Sf'ALl! 



to produce fruit perhaps lialf of the seasons because the 
fruit buds are killed b}- cold. The orchards are not 
expensive to bring into bearing, liowever, and \vhen 
a good crop is made, it is generally very profitable. 
Peaches do not require rich lands. 
Tlu Jargest and best orchards in the 
Soutli are found on well-drained sandy 
loams that re(}uire commercial fertili- 
zer to produce good cotton crops. 
The land intended for peaches should 
be well plowed and harrowed. Good 
budded trees should be planted, pref- 
erably in checks eighteen by eighteen 
'''"'~^'~'^^ ,iuM., £gg^ ^-^, gygj-j wider apart. Tlie youuo- 

<: ox Pkach Jreks '- ■' '^ 

plant should be trimmed for setting. 

Expenses of Orchard. — Good one-year-old budded trees 
can often be bought in large numbers for five cents each. 
So a suHicient numl)er of trees for an acre — fOS — would 
only cost ¥0.40; and preparing the land, fertilizing, and 
setting the trees should not cost over >i!^]0 more. 

Growing Crops in Orchard. — For the first two or three 
years the young orchard may grow cotton or Irish potatoes 
between the rows f)t' trees. Any crop that is well fer- 
tilized and cultivated will not hurt the trees. The culti- 
vation of the crop also cultivates the trees, fleavy ci'ops 
of ) eas grown in the orchard may di'aw too heavily on 
the moisture supply in late summer. Peas also breed 
certain root diseases that in some cases are very destruc- 
tive vO the peach. The bur clover, or crimson clover, 
maki_'s a line winter cover-crop for the orcliard. These 
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crops gather nitrogen aiul prevent leaching in the \Ninter, 
and die in the spring before the moisture supply begins to 
run low. 

Cultivation in Dry Sections. — Good clean cultivation at 
all seasons is best for oreliards in dry sections of country. 
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It is impossible to grow any two crops together '\\'it.liout 
their dividing moisture with each other. 

Pruning. — Trees should be so pruned as to furcc the 
brandies to grow out within from twelve to twenty inches 
of the ground, and these liranches sliouhl l)e pruned eaeli 
year so as to prevent the tree from gi'owing too tall 
and to give it a symmetrical shape. (_)bservation and ex- 
perience will be the best guides in learning how to prune 
trees. 
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Thinning Fruit. — TJiiiiiiiiig the fruit on the tree is very 
important. If ii hirge number of peaches remains on a 
tree, tliey will be small and inferior. If some are cut off 
when small, leaving one every six or eight inches on the 
limbs, perhaps as many total pounds or bushels of fruit 
will be made, and the quality will be much better. Pro- 
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duciug seed is the most exhausting part of any plant's 
Avork. If a great many small peaches are matured, the 
strain on the vital energies of the tree will be greater than 
if fewer large iieaches are allowed to come to maturity. 

Apples. — Apples are not commerciall)' important in the 
(ndf and South Atlaidic States, except in the highlands 
of parts of Georgia and tlie Carolinas, and perhaps on a 
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little elevated laud in Alabama. Tlie elevated sections n( 
Northern Arkansas grow inmiense quantities of fine aiij>les. 
Texas people grow a few fine winter-keeping apples on 
the lands having an elevation of 2000 feet and above 
in the western part of the state. The apples grown on 
the lowlands of the South mature in summer, A\-lien the 
weather is too warm for them to keep. In the higher, 
more northerly, and cooler sections apples ripen in the 
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fall, when the weather is cool enough for them to keep 
over winter. Where apples do well, they are more cer- 
tain to yield well than peaches, and the trees live longer. 
\^irginia, Tennessee, Kentuekv. Aikansas, Oklahoma, Mis- 
souri, and Kansas all have great possibilities in the way 
of apple growing. 

Figs. — In the United States the fig is one of the best and 
surest fruits that are grown, for latitudes south of thirty- 
one and one-half and for a considerable distance north 
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of this on the Athiiitic coast. They do fairly well as far 
north as o3 degrees. The fig never fails to produce frrrit 
in abundance if it has any wood growth at all. Some- 
times in liiglier latitudes the trees are killed t(; the ground 
by a severe frost, but they sprout up from the roots in 
the spring and make a small crop on the new wood. 




Fii;. s."j. — Smvrna Fii; Tkkes, Califoiinia 

The next year they j'ield abundantly. Along the (iulf 
Coast, from West Texas to Florida, tliey are seldom 
killed by tlie cold, and the crops are large and very 
profitable. Some trees along the coast are known to 
be eighty years old. No fruit tree is easier to start, the 
fig being propagated either Ijy layering or sim])le cuttings. 
See Figure 23 for pro])er depth to plant fig cutlings. 
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The fig needs rich soil, or soil made rich by fertilizing. 
Often in sections wliere figs are liable to be killed by a 
hard freeze, some protection like a house, a fence, or other 
trees will save their lives. To protect oranges in South 
Texas or Louisiana, dirt is often piled up around the 
trunks of the trees. If the cold kills tlie wood above the 
bank of dirt, the buds protected sprout out vigorously 
and make a profitable tree again. Figs might be treated 
in the same way, and thus more live wood be saved. 

About three hundred fig trees are planted to the acre. 
These commence bearing by the second year, and by the 
third or fourth year often yield a dollar's worth of fruit 
to a tree. The fruit is so desirable for preserves that it 
brings a very high price as compared with most fruits. 
In South Texas contracts are being made by preserving 
establishments to take the output of orchards being planted, 
at three to five cents a pound for the fresh figs. 

Pecans. — All fine varieties of pecans now propagated 
by grafting came originally from sports found in the for- 
ests, and many more are surely yet to Ije discovered in 
the same way. 

The best statistics available place the yield of jjecans in 
Texas at 700 carloads, worth about f 1,500,000. 

The importance of planting only budded trees of good 
kinds has been referred to. It is recommended that 
from 25 to 50 trees be planted to the acre. The land 
should be worked in some crop requiring clean cultivation, 
like cotton. Pecans come into profitable bearing in from 
7 to 10 years, and the crops increase as the trees grow 
older. An orchard of a tine variety of pecan is very 
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profitable, and it will pvobalily last 100 3'ears or 

more. 

Citrus Fruits. — It is freelj' maintained that Southwest 

Texas has soil and climate suitable for growing oranges, 

lemons, and grape-fruit in quantities to rival tlie produc- 
tions of Califor- 
nia and Florida. 
Fine large trees, 
loaded with 
m a g n i f i c e n t 
fruit, are to be 
found at various 
places in South 
Texas and Lou- 
isiana. ]\Iany of 
these trees are so 
old as to prove 
that the climate 
is not too cold 
for them. jNIanj^ 
large orchards 
are being set in 
oranges and 
other c i t r u s 
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fruits, and there is little doubt but that this will Ijecome 
oue of the big industries of the Southwest as it is now 
in the Southeast in Florida. 

Satsuma Oranges. — The variety of oranges especially 
planted in our coast country is the Satsuma, a heavy 
bearer of medium-sized, delicious fruit withfiut seed. It 
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is dwarfed h\ lieing budded u[i(in a, small, liardy tree, or 
sliriib of tlie orange familj-, called Citrus (rifoJ/ala. This 
trifoliata. eaii withstand tlie winter as far noith as New 
^'oi'k ; hnt its fruit is worthless, and the i)lant, wdien not 
used as orange stoek, makes an excellent hedge plant. 
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Renrendjer this hoidc can discuss but a few important 
fruits. Pi'ocure a good book on liorticulture suited to 
your section, and get your station bulletins and Depart- 
ment publications. 

Exjilaiii till' iiiaiii iliffiireiice ln-twpen cxti'iisive ami intensive fann- 
iiii;. (iivi' an exanii'le of very inteusive ciilluve. Of nxtensive cul- 
ture. AVlncli is more iiitensive, eottou or corn? AVliy? AVIiicli is 
more intensive, sweet potatui'S or siiyar caiic? AMiat of the .growth 

Q 
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of fvLiit and truck raisiiii;' in the South? What advantage does the 
truck fariiier wliu lives in a coniniiiiiity of truck farmers have over 
one Ijeing in the business aloneV \\'liat fruit is more largely grown 
than any other in the Sdiith? 1I(]W woidd you start a peach orchard? 
IIow ex|iensive is it to start an acre of peaches? IIovv often do 
peaclies nud^e gooil crops? Are tliey profital)le? Wliat can be done 
wit.h an orchai-d when trees are young? Why are peas objected to 
for growing in orchards? Why would bur clover or vetch be better? 
Why should you not grow anything in an orchard in a semiarid 
country? How should trees be pruned? What reason is there for 
thinning fruit on the trees? AVliy are apples not conijnercially im- 
[lOi-tant in tlje (nilf States? What aiv the comlitions necessary to 
grow winter-keeping apples? What Soutlieru States possess tliese ad- 
vantages? Why is a[iple-growing a good business where comlitions 
are favorable? 'I'ell what you know ot the fig. lIow profitable may 
fig-raising become? Wluit advantages ha\e figs over all other or- 
chard crops? What suggestion is made to save figs from winter-kill- 
ing to some extent ? 

Wliere in the United States are most of the oranges, lemons, ami 
citrus fiuits giTiwn ? Where arc the citrus fruits beginning to be 
planted? Tell al>out tlie Satsunui oi-ange and how it is propagated. 
AVhat part ot the Southwest is destined to become a great citrus- 
growing country? Tell something of pecau growing. 

Suggestion. — Practice budding |)ecans, oranges, etc. Cut off 
hickory limlis and tops in winter. Send for careful directions for 
budding pecans in these next summer. It would be a great ac- 
complishment if you could make nearly worthless hickories bear 
fine jiajier-shell ]iecans. 

riant out a good number of fig cuttings. Start a small' orchard, 
|)referably on the soutfi side of Imildings, fences, or other ti'ees. 
]\[anure trees highly, protei;t them fiom cohl if necessary by tempo- 
rar\ wind-breaks, and you will .soon see what a profitable crop it is. 
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TRUCK CROPS 

Irish Potatoes. — Irisli potatoes are largely stowu for 
Northerir markets. Tliey need a good rich, warm soil, as 
well as rapid working and artificial water siip^il)- where it 
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is feasihle to provide it. On a good sandy loam soil, 
potatoes should make their largest yields of good smooth 
tubers. Seed should be cut in rather large pieces, as has 

2l'7 
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already been explained, sd as to jihiiit aliout twelve l)usliels 
of seed ti) an aeie. 

Fertilizers. — About SOO pounds of fertili/.er, containing- 
200 pounds c(.itton-seed meal, 500 aeiil pliosphate, and 100 
pounds nitrate of soda will generally assure a good crop. 
This fertilizer should be put out and tlie land to l)e 
planted bedded on it, or it should be s})rinkled in the fur- 
row with tlie seed potatoes. A'ery few soils are di'y and 
warm enough in the humid part of tlie Soutli to justify 
pilanting on a, level. 

Enemies. — Tlie t'oloi-ado potato lieetle is sure to attack 
the crop. Weak solutions of Paris gieen will easily kill 
thi.s pest. When blight attacks tlie leaves, spraying ^itb 
J5ordeaux mixture is desirable. To prevent scabli\' po- 
tatoes from Ijeing produced, tlie seed is t)ften soaked in 
a solution of formalin, one part of f(.)rnialiu t(.) oOO to 400 
of water, to kill any si-ab sjiores, or seeds of fiuigi, tliat 
may be on the seed. 

Yield and Profit. — A fairly good yield of p(]tatoes is 
100 to 150 bushels to the acre. When they bring 75 cents 
to >if'l a bushel at the sliipping' station, good prolits are 
usually made. Sometimes the markets are too lo\\' to sliip 
at a proht. In that case, if tlie potatoes could be put in 
cold storage and kept a month or more, a good demand 
could be had at home. iSy midsummer all Southern jiota- 
tocs are out of the market, and Xoilliern potatoes arc 
being shipped South. 

Second Crop. — (xood crojis of sweet potatoes, corn, cot- 
ton, etc., can be grown on the Irish potato land after the 
potatoes are ilug. say in June. In growing a fall i-rop of 
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potatoes, saving moisture enough and preserving tlie seed 
are the greatest dil'lieulties. 'J1ie small potatoes of the 
Irrst crop are spread out in a g0(jd shade and partially 
covered N^dth straw or leaves. They are alhn^ed to lie till 
sprouts appear, and are generally planted wliole. (Jutting 
will make them eome up (juicker, but they are lialile to rot 
when cut. The fall-gro«'n crop makes good seed the fol- 
lowing spring. 

Hotbeds. — A hotbed is made by mixing sta))le manure, 
eottt)n seed, etc., and surrounding tins with a. suitable 




Fk;. S!I. — Small Hotbed 

frame and covering with glass as shown in Figure 89. 
The rotting manure produces heat, and tlie sun's rays 
enter through the glass, which at the same time pre- 
vents the esca|)e of heat from the bed. Some liotbeds 
have flues underneath and are heated liy fires. l>y 
eitlier plan, plenty of -warmth can be controlled to grow 
any plant. 

Tomatoes. — Tomatoes, eggplant, peppers, etc., are 
started in .ranuary in the Gulf States. The tomato plants 
are taken out of the liotljed about February and trans- 
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planted into a cold-framy. A cold-frame has no licatiiiL;' 
manure, and it is covered witli clotii. The object is to 
harden the plant as much as possible and at the same 
time protect it and keep it growing. When all danger 
of frost is over, the plants are taken from tlie cold-frame 




Fig. 'JO. — GATHEUi.N(i 'J'umatuks 



and transplanted to a field in cliecks aljoiit three by four 
feet. The plants are kept tied up to stakes, as sliown in 
Figure 90. All the suckers are kept pinched off tlie 
plants, and when they liave grown about three feet high, 
and have set a good crop of fruit, they are topped. Tlic 
object is to force tliem to produce a good crop of fruit 
early. If one wislies tomatoes for liome use or for can- 
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niug, it would be better to let the plants grow longer 
and branch out and eontinne to Ijear. 

Enemies. — The eijtton boll woi-ni is hard on the tomato, 
but generally a good earl}- crop can be gathereil befcn-e 
the worm gets verjr abundant. Tomato blight is a much- 
dreaded disease. Tlie crop sliould be planted on a fresli 
piece of ground each year. 

Yield. — Tomatoes often produce 500 bushels to the 
acre, and the crop is usually prolitable. It does not re- 




quire sindi high fertilizing as cabbage and potatoes. 
Three or four hundred pounds of fertilizer to the acre is 
ample on ordinary sandy loam soil. 

The hir'gest tomato-gro\vi)ig places in the South are 
Jacksonville, Texas, and (.'rystal S[irings, Mississij>pi. 

Cabbage. — Early calibage are sometimes started like 
tomatoes in liotbeds and cold-frames. They are set out 
in the field earlier than tomatoes, being set in three-foot 
rows, at the rate of 8000 plants to the acre. Farther 
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siiutli tlifV are oftun planted in open g-roniul in Sepleiiibei' 
or Octoljer and trans[)lanted from November to Fel>rnary 
in the iields wliere tlievare to grow. Cal)l)age.s need rieli 
land or plenty of fertilizer or fiotU combined. A tun of 
fertilizer is often irsed to tlie acre. Tliey need gixKl enlli- 
\'atiiiii. In the different sections of the (inlf States, 
cutting anil shipping' take [)lace from March nntil June. 
A fairly good crop is ItMJ crates, ueighing about li'O 
pounds each, but often twice this amnniit is ])r()iluced. 
One dollar a hundred pounds at slii[>[iing station is a 
proHtal>le price. Tlie crop oftoi brings mncli more. 
Wlieu prices are too low for prolit, ca])bagc can be ke[)t 
in cold storage as recommended for Irish [lotatoes. 

I'jvery ice factoi-y should have a cold room tost(U-e (•r(i[is 
lilve this. A large and profitable Ijusiness could t'asily ])c 
built up in most localities in storing perishable vegetables 
of this kdnd. 

Onions. — Onion growing is a large and liu'rati\'u busi- 
ness, especially in Soutliwest Texas. Yields arc Fi'e- 
qnently as high as 500 to 800 bushels to the acre on ilcli, 
well-fei'tilized and irrigated lands. Pi'obably oOO tuishels 
is nearer the average. Idie onion seed arc planted on 
beds in September and October in little rows about three 
inclies apart. From December to Fel)ruary they are trans- 
jilanted to thetields. The plants are placed in rows about 
1") to Is inches apart, and set as close as four iiu-hes in 
the i-ows. It has been estimated to cost ^oO an acre to 
set onions in tins way. 

The crop is genei'ally read)- to liarvest in Ma\', and 
is shipped in sacks to the Northern markets. 'Idic onion 
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crop seldom ni't.s the grower less tliau 75 cents a bushel 
and frequently o\-er a dollar. 

There are nuin,\' other prolitable market crops, Ijut tliey 
canirot )_)e discussed in this 1)iiok williout making it too 
](.ing. Peas, l)eans, cauliflower, lettuce, radisli, pe})pers, 
asparagus, celer\% melons, and numcrnus otlier crops are 
grown for the Nortliern market prolitahly. Througliout 
tlie Plains country particularly, as iinr ca.ntalou[ies and 
watermelons as ever grew can be I'aised in greatest abun- 
dance, ^lelons have l)een coiisidered for sugar [)rodnction 
on the Plains, but the sugar Ijeet also tlirives tlici''- \'oii'. 
experiment station will refer von to good bo^Ks and bulle- 
tins that will give you the details of the culture and 
handling of all of them. 

"What sort of laud is lipst fur raisin;,;' Irish petatoesV Do tliey 
iii'eil iLiucli fertilize!'? Wliat fi'rtilizer iiiixt(n-e is suggeste,! '.' \\'liy 
are potatoes not often ]ilante(l on a level in the SoutliV A\^hat 
iuspct ami what disease atlaeh potatoes? What are the I'eniedies for 
thi'se ti'onhles? IIo\\' can scalihy ]«itatoes be prevented ? Tell what 
thi^ yield and value of piitatoes shoidd be. AVhat sirggestion is made 
\\hen the Xorthevn markets are low? A\'hat crops can be maile on 
till- Irish potato land alter tli(_' potatoes are gathei'eil? How are fall 
Irish ]iotaloes grown? llow arn tonuitoes planted? Dcsciibe a. hot- 
bed. "What is a cold-frame? How are tonu'itoes worked, staked, and 
trimmed? Do they need heavv fertilizing? Wdiat insect trouliles the 
tomato? "\"\^hat fungous disease does the tonurto snlfer from? W^hat 
is a tail' yield of tomatoes? A\'here iire tlie largest ship)iing points 
in the Southern States foi' t(unatoes? How are cabbages started in 
different sections? When are they cut ami sliipped? Do they need 
heavy fertilizing? What is a good yield of cabbage and what is a 
profitable price? Wlnit can be done with cabbage if Northern markets 
get low? Tell sometliing of oniou gi'owing. What is a good yield? 
A\'hat prices are received? Do they need high fertilizing? 



CHAl'TKR XXXIV 

THE FEEDING OF ANIMALS 

Animals made of Plants. — You learned in the first part 
of this hook that animals must he composed of the same 
chemical elements as plants, because they are built up by 
eatijig plants. If all the blood, lean meat, brain, tendons, 
memliranes, skin, hair^ hoofs, and horns of animals could 
be separated from the rest of the body and dried, tlie}- 
would contain sixteen per cent of nitrogen. The cheese, 
or curd of milk, when dry, also contains sixteen per cent 
of nitrogen. No animal can live unless the sul)stances 
in its food furnish nitrogen. Fortunately, most natural 
foods contain this element in small or large amounts. 
The substances in food that contain nitrogen we call 
protein, and, like tlie nitrogenous parts of the aiiijual 
body, protein contains sixteen per cent of nitrogen. 

Protein Feeds. — The ^\ liite of an egg is pure protein. 
Peas, beans, pcavine hay, alfalfa ha}', etc., are rich in pro- 
tein, because, as you rememljer, tliese plants feed on 
the nitrogen of the air, and they make this nitrogen into 
the compound called protein. Cotton seed and cotton- 
seed meal are very rich in protein. No animal can give 
a good sui)ply of milk without plenty of protein in its 
food. 

Fat-making Feeds. — Animals must also have material 
to make fat in tlieir bodies, and to make the Ijutter fat of 
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milk. Fat, or oil, in food, such as cotton-seed oil, can do 
this, because all fats aie made of three things — carbon, 
liydixio-fii, and oxygen — \\liether they are vegetable fals 
or animal fats. Protein can build fat, Ijecause it con- 
tains carbon, hydrogen, and oxygen alnng -with its nitro- 
gen, but it is too expensive to feed so much of it. 'I'lie 
sugar, starch, gums, and woody parts of plants are also 
made nf carbon, hydrogen, and oxygen, and can build fat 
in the body. Corn is about two-thirds starch, and ynu 
know liiiw it puts fat on hogs. 

Heat and Force-making Feeds. — lint most of the food 
eaten by animals is used to keep their bodies warm and lo 
produce force aiid work. It is burned up to keep the 
machine liot and to keep it running. Sugar, starch, 
gums, fiber, or woody matter in the fo<.)ds are used foi' 
this pur])ose. Tliese substances taken together are called 
i-iirho-lii/il nitfit. bats in food can also be burned to kee[) 
up liciit and pi'oduce eii('rg\' or W(U'k. You have heard nl 
the Es(piiniaux driidiing fish oil to keep M'arm. Protein 
can also be liurjied to make heat and force, but it is usu- 
ally too expensive to be fed for this purpose. So A\'e 
see protein can do its own special work, and can also take 
tlie place of fats and carbo-hydrates if necessary. 

Ash and Water. — The ash of plants contains the mate- 
rials lor making bones. 15ut as almost all feeds contain 
plenty of ash. we need not further consider it. All feeds 
also contain some ^\■ater, but this is not necessary, since 
animals can get plenty of ^\'ater from the creek". So can 
animals get pdenty of water in feeds sometimes. In 
the Hawaiian Islands thousands of cattle never drink aii\' 
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water. They graze on liigli luoimtain land wliere there is 
much rain, but tlie rain sinks s(i fast in tlie vdlcanic soil 
tliat none accumulates on the surface. The grass is i^uite 
green and affords plenty of water. 

Digestibility. — Of course, feed stuff, in order to nourish 
animals, UiUst be digested. <-*nly from one-half t(( two- 
liirds of hay is generally digested, and from three-fourths 
to seven-eighths of grains and meals. An animal of a, 
given size needs a certain amount of diijextihli' protein, 
ciulo-Tiydrates, and /'r/f.s to accomplisli a particular result. 
These are called nutrients. 

Amounts of Digestible Nutrients Needed. — A milk cow, 
a fattening steer, or a liard-worked liorse may be said to 
need each day about two pounds of digestible protein, 
about twelve or thirteen pounds of digestible oarbo- 
hydra,tes, and about a half pound of digestible fats. More 
protein, say up to three pounds a day, certainly ^^'ould do 
no harm, if not too expensive. Of course, large animals 
or those giving large quantities of milk, need more, while 
small animals, or those giving less milk, require less. 
Animals not expected to work, gain in weiglit, or give 
milk can get along on one-foui'th this amount of protein, 
and much less of the otlier nutririits. 

Proportions of Coarse Feed. — Cattle will generally 
utilize food most economically, if given about two-thirds, 
Ijy dry weiglit, of coarse, l)ullcy foods, sucli as liav and 
fodder, and one-third concentrated feed, or foucfiif r<(t<'x, 
sucli as cotton seed, corn meal, cotton-seed meah l)i'an, etc. 
(Jattle on full feed will need about twenty-five to tldrty 
pounds of dry feed a day. Morses, when heavily M'orked, 
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sliould lun-e at least half tlieir food liy dry weight of cmju- 
ceutrates, and the other half of roui/hage, or roxi/hneas, 
and sh(_)uld have about twenty to twenty-five pounds of 
dry feed a day. All animals will eat larger pro[(ortions 
of eoncentrated feed, if allowed to have it. Shee[>, in 
fattening, seem to do best on al)out half concentrated 




Fic. 92. — Southwest Texas Steers iiKiNi; eattk.m;]! h.m (a. rrs 

AND CoTTON-SJOED 3[RAL 

and the other half rough feed. Ilog.s, when fattening 
ra[)idly, eat still more concentrated feed than sheep and 
horses. Young aninnds need more protein than older 
ones, because they must build up lean meat and tissue. 
They also eat more in jn'opiu'tion to live weight than 
older animals. 

Calculating Nutrients. — C'hennsts analyze all tlie food 
stuffs and find out how much protein, carbo-hydrates, and 
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fats each contains. Actual trials have been made of all 
of them to see how digestible they are wlien eaten by 
different animals. If a certain feed, for instance, ha.s 14 
per cent of protein, and 75 per cent of this is digestible, 
then we have .75 of .14, equals .105 (14 per cent multi- 
plied by 75 per cent, decimally, gives 10.5 per cent of 
digestible protein in the feed). If you want to feed your 
milk cow 5 pounds of this feed a day, then you will give 
lier 5 times .105, or .525, pound of digestible protein. This 
will be about |- of what protein she needs, but if she has 
a good pasture to run in, she may there get the rest of 
what she needs. Bat if tlie pasture is not good, suppose 
you give her 4 pounds of cotton-seed meal. It will con- 
tain about 40 per cent protein, and about 85 per cent of 
this will be digestible. Eighty-five per cent of 40 pev 
cent will be 34 per cent. Then 4 pounds times 34 per 
cent (.34 pound) will make 1.36 pounds. This added 
to what the other feed contained would be nearly 2 
pounds. Tlie pasture would liave to be very poor, if this 
much feed did not give the cow more than enough digest- 
ible protein. Poor pastures, dry stalk fields, rough 
woods, ranges, etc., may easily supply the carbo-hydrates 
necessary. 

Nitrogen-free Extract and Crude Fiber. — In analyzing 
feeds for carbo-ln'drates, tlie clieuiist divides these into 
two gi'oups, because one group is usually more digestible 
than the other. The sugar, sta.i'cli, gums, etc., he puts 
into one group, which fie calls >iitro(/i:ii-free c.vtn/ct. The 
fibrous, woody part of tlie feed he puts into another group, 
wliich lie calls crude fiber. A feed like liay or cotton- 
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seed Imlls or Htraw contains much crude fil)er and is 
always bulky, and is not very digestible. A feed con- 
taining much starch, like corn and sweet potatoes, or 
sugar, like sugar beets, is very digestible, and hence more 
valualjle in pro[)ortion to dry weight than Iiay, hulls, and 
straw. Nearly all feeds that have not gone tlirough some 
manufacturing process contain nitrogen-free extract and 
crude fiber, as well as j^rotein, fat, and ash. 

Calculations. — If a grass hay contains 40 per cent 
nitrogen-free extract, and 65 per cent of this is digestible, 
then the Ivdy contains 20 per cent digestible nitrogen-free 
extract. If the same batch of hay contains 25 per cent 
crude liber, and 40 per cent of this is digestible, then it 
\\'ill contain 10 per cent digestible crude hber. After 
crude liljer and nitroafen-free extract are Ijoth digested, 
they arc counted as having equal value. Therefore, we 
add tlie two iligestiljle amounts together, 2(i ])er cent 
nitrogen-free extract and 10 per cent crude fiber, and 
call them carbo-hydrates, and wc have 30 per cent dic/estihie 
earho-lijiilredes \\\ this hay. If you fed a cow 20 pounds 
of such ha.3' a day, you would give her 20 times .3(j pound 
of digestible carho-hvdrates. or 7.20 pounds in this feed 
alone. If you ha\e never had money enough to take any 
interest in percentage and decimals, you have now foiuid 
that knowledge nf this kind is needed in order to calcu- 
late rations for farm animals. 

If certain seed has 19 per cent of fat (oil), and 75 per 
cent of this oil is digestiljle, then this seed contains 14. 2o 
per cent digestible fats. If you feed 5 pounds a day to a 
c()\\% you give her in the seed alone about .71 of a pound 
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of digestible int. If vou Iuivl- re\ie\vt'il your decimals 
and percentage, von now have all the niatlieniatics \i>ii 
need to calculate suitable rations for live stock from tlie 
following tables, which contain the digestible nutrients 
in 100 [)ouuds of each oF our different common feed stuffs. 
In tiie taljle tlie calculatiijus for digestil)le nutrients are 
made for u.s. ISy means of tlie last column in the table 
you can always calculate tlie fertilizing value of tlie food 
fed animals, and can closel}' estimate tlie value of manure 
made. WHieat bran, cotton-seed meal, and otlicr ricli 
feeds produce enough manure to go far toward paying f(ir 
the feetls. 

'I'AULK Xn. 1 

\)\i\ M\Tir,i:, l)iio;s I ii'.i.i; X i i i:ii.\ i s. am> I'"i-.ki i i,izi\(i 
\Ai.ri. IX ino riirxiis hf l''iaa> .Siri-i's 



X.VMK 1.1' Fr.Ei. 


]>io- 

.M.VTTKi; 


Pui.ii-.ix 


1 

Cvi:t;o- 
llviiitA-l r.s 

1 


V.\T 


Ki:i:'ii[.izL\(. 

\'Al.rK IN 

mil i.Ks. ,ii.- 

Fkei> 


GUKKX FilKAGK 








Cent- 


Pasture ,i;i-uss . . 


20.1) 


2.. 10 


10.20 


0..10 


10 


Corn foililer . . 


20.7 


1.10 


12.0.S 


0.:17 


«■; 


Hennuitii urass . 


•■i:i.O 


2.0(1 


1 1. .SO 


O.:!0 


10 


Johnson ^rass 


:U.U 


2.4(1 


111.. 10 


0.10 


10 


Japan clover . . 


:!o.O 


2.70 


11.10 


0.00 


l:( 


Ci'aii o-i-;iss . . . 


:^,:!.0 


1.90 


U.Od 


0.00 


!l 


.Soi'niiiiin . . . 


2(1. li 


O.CO 


12.20 


O.Ki 


1', 


Alfalfa .... 


28.2 


:',.!I0 


12.70 


1.00 


Ki 


Cowpea .... 


20.7 


i.yo 


S.7II 


0.2(1 


l:! 


Sov l.iean 


24.9 \ 


:>,.20 


22.(10 


l.OII 


Hi 


Oat toililnr . . . 


:^7.s 


2.(i!l 


22.00 


1.04 


i:; 


liv fu,l,l,.r . . 


2:i.+ 


2.(l.'i 


11.11 


0.44 


10 


Kaiiey foililer . 


21.0 


1.90 


111.20 


0. to 


12 
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Di!V Matter, Digestible Nutrients, and Fertilizing 
Value in 100 Pounds of Feed Stuffs — Continued 



Name ok Feed 


Dry 
Mattek 


rilOTKIN 


Oakiiu- 
i1yi»ratks 


Fat 


Feiitilizin(; 

Value in 

101) Lbs. (IF 

Feed 


Green Forage — 












{Com.) 










("unts 


Wheat fodder 


.36.0 


2.80 


18.00 


0.90 


11 


Orchard grass 


27.0 


1.91 


15.01 


0.58 


11 


Red-top grass . . 


34.7 


2.0(i 


21.24 


0..58 


11 


Kentucky blue 












grass . . . 


34.9 


3.01 


19.83 


0.83 




Teosinte . . . 


2.5.0 


2.40 


13.50 


(.».20 


11 


Red clover . 


29.2 


3.07 


14.S2 


0.69 


14 


Bur clover . 


2.x0 


2.60 


17. (Ml 


0..50 


12 


Crimson clover . 


19.1 


2.40 


9.11) 


0.50 


11 


Silage from — 












Sorghum . . 


20.9 


0.60 


14.90 


0.20 




Corn 


20.9 


0.56 


11.79 


0.65 


9 


Hay from — 












Bermuda grass . 


86.0 


6.90 


39.(10 


0.80 


30 


Johnson grass 


85.7 


0.00 


41.40 


1.20 


30 


Alfalfa .... 


91.6 


10.58 


.37.33 


1.38 


66 


Cowpea .... 


89.3 


10.80 


:!8.60 


1.10 


60 


Hairy vetch . . 


83.3 


14.60 


.30.60 


2.30 


70 


Red clover . . . 


90.3 


6.58 


35.35 


1.66 


58 


Peanut .... 


92.4 


6.70 


42.10 


3.40 


60 


Bur clover . . . 


83.3 


8.80 


36.50 


0.50 


48 


Crimson clover . 


91.4 


10.49 


38.13 


1.29 


60 


Crab grass . . . 


86.0 


4.30 


36.40 


1.50 


25 


Red-top grass . . 


91.1 


4.82 


46.83 


0.95 


30 


Hungarian grass 


92.3 


4.50 


51.67 


1.34 


33 
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Dky Matter, Digestible Ndtrients, and Fertilizing 
Value in 1(K) Pounds of Eked Stuffs — Conliimed 



Name of Feed 


Dnv 

MaITER 


Pp.uteix 


Cakbo- 
iiydr.^tes 


Fat 


Feriii.i/in<: 

Value in 

WO Liis. OF 

Feed 


Hay from (C'ont.) — 










Cents 


f)rcliard grass . . 


00.1 


4.78 


41.99 


1.40 


30 


Timothy grass . . 


86.8 


2.89 


43.72 


1.43 


25 


Kentucky lilue grass 


78.8 


4.76 


37.33 


1.95 


26 


Japan clover . . . 


86.0 


7.80 


41.40 


1.80 


50 


Shredded corn stover 


80.0 


2.30 


43.20 


0.90 


20 


Corn blades (fodder) 


80.0 


4.00 


40.80 


0.60 


35 


Corn shucks . . . 


80.0 


1.30 


49,90 


0..30 


20 


Cotton-seed hulls 


88.9 


0.30 


33.10 


1.70 


20 


Wheat straw . . . 


90.4 


0.40 


36.30 


0.40 


14 


Oat straw .... 


90.8 


1.20 


38,60 


0.80 


21 


Rye straw .... 


92.9 


0.00 


40,60 


0,40 


16 


Barley straw . . . 


8.5.8 


0.70 


41,20 


0.60 


29 


Roots and Tuders — 












Sweet Potato . . . 


28.0 


1.00 


22,50 






Irish Potato . . . 


21.7 


0.90 


16.30 


0.10 




Beets 


13,0 


1.21 


8,84 






Turnips 


9..5 


0,81 


6,46 


0,11 




Rutabagas .... 


11.4 


0.88 


7.74 


0.11 




Artichoke (.Terusa- 












lem) 


20.0 


2.00 


16.80 


0.20 




Grains and (niiER 












Seeds — 












Cotton seed . . . 


89.7 


12,5 


30.0 


17.3 


75 


Cotton-seed meal 


91.8 


37.2 


16.9 


12.2 


150 


Cotton-seed hulls . 


88.9 


0.5 


33.1 


1.71 


25 


Corn, field .... 


89.1 


7.9 


80.7 


4.3 


33 


Corn and cob meal . 


84.9 


4.4 


60.0 


2,9 
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Dry Matter, DiiiESTinLE Nutrients, and Fertilizing 
Value in lOO Pounds of Feed Stuffs — Continued 



N'ami-: <>!■• Ff.i:i' 


Dry 
Matter 


Protein 


CAr.itu- 

HVOHAIE.S 


Fat 


Fertieizino 

\'ai.ie 1.\ 

lull Lbs. <if 

Keei. 


(iliAINS AND OtI 


ei; 










Seeds (Conl.) 


— 








r.'nta 


Wheat . . . 


Si)..5 


10.2 


69.2 


1.7 


38 


\Mieat bran . 


SS.I 


12.2 


:-!9.2 


2.7 


71 


AVheat shorts . 


SS.2 


12.2 


50.0 


3.8 




A\'lieat iniddliiigv 


87.9 


12.8 


.53.0 


3.4 


05 


Rice .... 


87. G 


4.8 


72.2 


0.3 


19 


Rice bran . . 


90.3 


r<:i 


45.1 


7.3 


56 


Rice polish 


90.0 


9.0 


55.4 


0.5 


45 


Oats .... 


89.0 


9.2 


47.3 


4.2 


41 


Rve .... 


88.4 


9.9 


(o.i; 


1.1 


38 


Barley . . . 


89.1 


H.7 


05.0 


1.0 




jMalt sprouts (drj 


. I 89.8 


18.0 


37.1 


1.7 


92 


Brewers' grains (\ 


vet) -21.:! 


:i.9 


9.3 


1.4 


19 


Brewers' grains ( 


liy) 91.1 


1-1.7 


36.0 


4.8 


78 


Linseed meal 












(old process) 


90.8 


28.8 


32.8 


7.1 


119 


Linseed m^-A 












(new process) 


. i 89.9 


28.2 


40.1 


2.S 


125 


Cowpea, seed . 


. 8.3.2 


18.8 


54.2 


1.1 


OS 



CHAPTER XXXV 

THE MAKING OF A RATION 

Making up Rations. — Suppose you wisli a day's feed for 
a horse of good size that is doing lieavy work, and you have 
oats, peavine haj^ and Bermuda liay. Ten pounds rif 
grain and 7 pounds eacli of tlie two hays would give 24 
pounds of dry, or nearly dry, feed, and not far from lialf 
of it will be grain. Let us make the calculation and find 
out if this food will afford the riglit amounts of nutrients. 
Ycu see from Table Xo. 1 wliat amounts of digestible 
protein, carbo-hydrates, and fats 100 pounds of oats con- 
tain. You are to use 10 j^ounds of oats. Hence 10 pounds 
will contain 10 per cent of all tliat 100 pounds contain. 
Make a little table like Table No. 2 below. Find 10 per 
cent of the j^rotein in the 100 pounds of oats, and put 
down in the column headed "Protein." Do the same for 
the carbo-hydrates and fats. You are to feed 7 per cent 
of 100 pounds of each of the hays. Perform the same 
operations for these. Then add eacli column. 

By this method you get the total of each nutrient. 
This is perliaps near enough the riglit amounts of nutrients 
for all practical purposes. If, instead of ten pounds of 
oats, six pounds of oats and four pounds of corn were 
given, we .should have almost exactly the standard 
amounts of nutrients first named for a heavily worked 
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horse, ;i milk cow, ami a fattening' steer. You slioukl not 
forget that a small horse, espeeiallj' if doing light wDik, 
will not neeel so mueh feed. 

Fats Strong Feeds. — Von have learned that fat performs 
the same work in the animal hody that is done l)y ca.rho- 
hydrates. But the fat is strf)nger. A pound of digested 
fat \\ill produce as much fat in the body and make as 
mucli heat and energy as two and a ipia.rter pounds of 
digested carbo-liyd rates. 

T.MUJ-: X(i. 2 





Proteix 


(■.\KB'.t-IIVIii:.V'IE>^ 


Kat 


Ten pounds of oats contain 
Seven ponnds cowpea hay 

contain 
Seven pounds Bermuda liay 

contain 


.7-">f; 


-1.7:; 

2,70 
2.7;! 


.42 

.077 

.0,i(i 
.55:! 


Total 


L'.l.lO 


lo.Ki 



Nutritive Ratio. — ^Ve hear a good deal of the nutritive 
ratio of feeds. That means the proportion of digestible 
protein in a feed stuff or in a ration to the digestiljle 
carbo-hydrates and fats cnnilhiied. Multiply the total fat, 
.553 pounds, in tlie ra.ti<.)U above, as shown in Table Xo. 2, 
l)y 2.25; add the product t(j the total carljo-hydrates, 
10.16, and this ffives the carlio-hvdrates and fats coni- 
bined. Then we have 2.15il pounds protein to 11.404 
pounds of carljodiydrates and fats. Divide bntli amounts 
b}- the amount of protein, and we ha\'e 1 to 5.2, ap- 
proximately. 
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Balanced Ration. — A balanced ration is one in wliich 
the proportion of protein to carbo-lij'drates and fats is 
about right for best results. One to five and two-tenths 
is generally considered well balanced. Take tlie single 
feed, corn, in Table No. 1. It has 66.7 pounds digestible 
carbo-hydrates in 100 pounds; also 4.3 pounds fat, which, 
multiplied by 2.25, gives 9.675. Add this to 67.7, and 
we have 77.375. Divide by the protein, 7.9, and we liave 
a ratio of 1 to 9.8. Tliis is too wide for. most purjioses. 
That means that corn would not give best results as the 
entire feed of an animal. 

Make the same sort of calculation for cotton-seed meal, 
and it will show about 1 to 1.2, wluch is very narrow. 
Cotton-seed meal would never do as the entire feed for 
cattle. If cattle run on dry pastures or stalk fiehls and 
gather coarse food enough to make the necessarj^ rougli- 
ao^e and furnish needed earl)o-hydrates somewhat to bal- 
ance tlie cotton-seed meal, then it may be fed alone with 
good results by properly limiting the quantity. If cotton- 
seed meal and corn meal are fed together, they balance 
each other, Viut all concentrated feeds must be limited in 
the (j^iumtity fed, A mixture of these two feeds and some 
hay or cotton-seed liulls fur Ijulky feed maj- be fed with 
good results. 

Hogs and Sheep eat much Concentrated Food. — Hogs 
eat from two to three times as much digestible food in 
proportion to live weight as cattle. Tlie food for hogs 
must be more concentrated, but the proportion, or balance, 
should be about the same. Slieep eat more digestible 
food in proportion to live weight than cattle, and their 
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food should have a larger proportion of concentrates. 
The balance, or proportions, shonld be about the same as 
for otlier animals. 

Suitable Rations. — As suitable daily rations for a ndlk 
cow tlie following are suggested to be divided and given 
in two feeds : — 



No. 1. 



No. 



No. 



8 lbs. Cor qts.) cotton seed. 
10 lbs. prairie liay. 
8 lbs. cotton-seed hulls. 
2 lbs. (3 pts.) rice bran. 

f 4 lbs. (4 pts.) cotton-seed meal. 
■ 5 lbs. (7 pts.) rice bran. 
20 lbs. cotton-seed hulls, or sorghum hay. 

2 lbs. cotton-seed meal. 
•3 ll)s. cotton seed. 

3 lbs. wheat bran. 

10 lbs. Johnson grass, sorghum, crab-grass, or 
Bermuda hav. 



Cows giving large amounts of nulk sliould have jnore, 
especially of concentrated feeds, and cows giving small 
amounts less, than the above rations call for. The student 
can make up many I'ations, and make necessary calcula- 
tions to see if tliey will be suitaljle. 

Variety of Food. — A general truth in animal feeding- 
appears to l:)e that two or more foods fed in condjination 
with each other, or both fed during the same day, are 
more digestible than either fed alone. It seems generally 
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to pay to add extra feeds to a mixture for variety, even 
when not necessar}' to balance tlie ration. 

Additions to Fattening Rations. — It lias been found in 
all experiments in fattening steers on cotton-seed hnlls 
and meal that a little corn meal or rice polish or cheap 
molasses added to the ration makes the steers fatten 
faster and finish better. In fattening cattle on corn or 
kalir corn with stover or hay for ronghage, it has been 
found that a little cotton-seed meal or cotton seed may 
be very profitably added to the ration. These additions 
always make the gains more rapid and raise the value of 
the steers when sold. 

Feeding Cactus. — The prickly pear of Southwest Texas, 
which contains about nine-tenths water, and whose dry 
matter has a ratio of probably one to fifteen, has been 
profitably used to fatten beef cattle by adding cotton-seed 
meal. Dairy cattle also give good results from eating the 
prickl)^ pear coad)ined with cotton-seed meal and wheat 
bran. These concentrates balance the pear feed, and tlie 
latter makes up the roughage. 

Mixed Feeds. — Tiiinding and mixing feeds is a very 
large business. About a half million tons of such feeds 
are sold in Texas anniu\lly. Such feeds are usually worth 
the money i)aid for tliem. Most states now have laws re- 
quiring inspection and analysis of all ground and Tnixed 
feeds offered for sale. These; laws protect the buyers 
against dishonest mixtures, and protect the honest manu- 
facturers and mixers of fee<ls against unfair competition. 
Tlie laws rciiuiring inspection of feeds and fertilizers are 
of great value to tlie people. 
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Condition Powders. — The so-called condition powders 
and foods, claimed to have higli value on account of some 
medicine contained, and sold at high prices, have been 
found to have no more value than so niucli corn meal, 
wheat bran, and oil meal. It has been estaljlislied that 
healthy animals or poultrj- need uo medicine, and that 
they will be harmed rather than helped liy it. It has 
been found that cooking feeds has generally been harmful 
rather than beneficial. Soaking, and especially souring, 
feeds has been also unprofitable. 

(^UESTIOXS 

\\'liat do yoii understand liy miliitive ratio ? Go to the blackboai'd 
and select any feed-stuff in Table 1 and calculate its Jiutritive I'alio. 
What is a wide ratio and what is a narrow ratio? AVliat is a bal- 
anced ration ? Can yon pick out kinds and amounts of feeds in Table 
1 that will constitute a balanced ration for a certain animal? IIow 
would Table 1 enable yon to estimate the value of aninuil manures? 
Of what advantage is it to give a numlier of feeds to aninnUs? 
What feeds nuike profitable additions to cotton-seed meal and Iiulls 
for feeding cattle? "What feeds are profitable to add to corn or kafir 
corn and hay or stover in fattening cattle? AVhat curious product is 
fed in Southwest Texas? What does this feed need to balance it? 
Tell aliont the mixed feeds so largely sold. What laws are needed to 
contrnl this business? Are condition powders and medicated foods 
of any value ? Is cooking fei'ils usually proHtable? 

Experiment. — Sup|iose you try feeding a milk cow for a few days 
in winter on corn rneal and gi-ass hay or hulls. This will lie quite a 
narrow ratio. Then try cotton-seed meal and the same hay and note 
tlie difference in milk yield. 

Calculate the feitilizing value nf each I'ation proposed on page L' 17. 



CHAPTER XXXVI 

ANIMAL DISEASES 

Prevention of Sickness. — Every farmer should know 
something of veterimtrii science, or how to prevent his 
animals from getting disease, and how to cure disease, but 
remembering " an ounce of prevention is worth a pound of 
cure." Careful feeding and watering a horse, and not 
driving him too fast after a full feed, will usually keep him 
sound and well. If he is made sick by overfeeding, fol- 
lowed by overwork, perhaps no amount of medicine will 
cure him. If fed when thirsty, he is likely to drink too 
much water after eating and make himself sick. 

Contagious Diseases. — Often tlie carcasses of liorses 
that have died of diseases like glanders and charb(in serve 
to spread tliese diseases. Vultures and dogs carry the 
germs from the dead animals to where they infect healthy 
ones. The bodies of animals dying of contagious diseases 
should be burned. Thousands of dollars' worth of Hue, fat 
cattle often die of a disease called Mack-leij because the 
owners neglect to g-et a vaccine virus and inoculate the 
cattle. If Iiorses and cattle are properly inoculated, they 
become immune foi' about a year to cliarljon, a deadly 
disease often ravaging the large river delta, sections of the 
Gulf States. Many years ago cattle l)rought from tlie 
North, or from the elevated West, to the lowlands of 
the South, almost always died of wluit people call accli- 
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mation fever. The cattle that had never liad ticks got 
ticks on them and took the disease we now know as Texas 
fever, or tick fever, and died. Tlie Southern cattle driven 
North or West left a deadly trail tliat killed all Northern 
cattle crossing it. It is now knt)wn that the Southern 
cattle dropped ticks from their bodies, and tliese ticks got 
on the native cattle, and gave them the deadly fever. 

It has been found that even in South Texas, Louisiana, 
or Georgia, cattle raised by being tied out on cultivated 
land never have anj^ ticks, and if ticks get on them, tlie_v 
die as readily as Northern cattle. It has also been found 
that young calves may get the ticks on them witliout 
being harmed, and they become immune. That is, they 
are free from taking tlie disease, just as you are free from 
the danger of measles after having liad it once. 

Inoculating against Tick Fever. — It has been more 
recently found that if Northern cattle are inoculated 
when brought South, tliey have only a mild case of 
Texas fever, and usually recover. The inoculation con- 
sists of simply injectii]g into their veins a little of 
the blood of native cattle that have liad ticks. Many 
thousands of Northern cattle Ijrought into Soutli Texas 
for breeding have been immunized in this way during the 
last ten years. Tlie Veterinary Department of the Texas 
Agricultural and Mcclianical College lias taken a leading 
part in the interesting scientific investigations that have 
been so helpful in controlling the Texas fever. 

Quarantine Line. — The Department of Agriculture 
at Washington indicates the northern limit of the cattle 
tick by a crooked line running across the country from 
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tlie Atlantic coast in North Carolina to the Mexican 
border of West Texas. This line turns south us it be- 
gins to approach the elevated plains in Texas. The last 
Congress made an appropriation to be used in destroying 
the tick. Active efforts are in progress in almost all the 
Southern States to kill out the tick in the more northerly 
sections of the infested district. The tick's only means 
of living is the blood which it sucks from cattle. There- 
fore, if all cattle are removed from a pasture for two 
or three miinths in summer, all the ticks in that pasture 
will die of starvation. So, by merely dividing the pastures 
and changing the cattle from one to the other, the tick 
can be killed out. 

Tlie people have stock laws in all sections adjacent to 
the quarantine line, so that no cattle are allowed to run 
at large. Whenever the De[)artment at Washington ilnds 
that a county is rid of ticks, the quarantine line is moved 
that much farther soutli. In this way the free zone is 
from time to time being enlarged. 

Advantage of living above Quarantine Line. — To be 
aljove the quarantine Hue is a matter of great advantage 
to the cattle raiser. tie can ship Ijreeding stock to or 
from any part of tlie North. Hut his greatest adva,ntage 
is that lie can ship cattle to any part of the North or West 
for grazing and feeding. Tlie liest grazing is found and 
most of the feeding is done nortli of the quarantine line. 
Tills makes a demand for cattle tliat enables tlie farmer 
above the line to get good prices. The man south of the 
line cannot ship his cattle north of it, except for immediate 
shmgiiter. This, of course, compels him to sell at a lower 
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price. Tlierefore all counties and districts joining- tiie 
line slionld cooperate in an effort to kill out the tick and 
move the quarantine line south of tlieni. 

Hog Cholera. — Hog cholera is often carried bj' a creek 
or stream from an infected farm to another farm l_)elo«-. 
Hogs dying of disease should be burned to prevent dogs 
and vultures from carrying the germs of the disease to 
other lots or other farms. If an outbreak cannot be 
prevented by quarantine and sanitary pi'ccautions, tlie 
best thing for the farmer to do is to divide up his herd 
into several lots, putting them on high ground, if possible, 
and carefully removing all sick animals. Medical treat- 
ment is of little avail in case of hog cholera. Inoculation 
as a preventive or cure has not yet Ijeen successful. 

People used to have very many absurd ideas about 
animal diseases and their treatment. It used to be verv 
common to see cows and oxen with a numljer of little 
holes bored in their horns. This was done to cure a 
supposed disease called JioUow-honi. There is really 
no such disease, and the cattle got well in spite of tlie 
boring. Another supposed disease was hollow-tail, and 
many cattle had their tails split open and salt and 
pepper and other remedies put in under the skin. This, 
too, was worse than useless. Then cows were supposed to 
lose their "cud," and salt dish-rags were crammed down 
their throats as a substitute for tlie "cud." Horses liad 
"hooks" cut out of their eyes, had their mouths Ijurned 
for lumpers, and received other kinds of lirutal treatment 
for real or imaginarj' diseases. 

These notions about animal diseases are onlv a little 
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less foolish than those held by the old negro woman who 
rubbed fresh milk on a co\v"s back to get the devil out 
of her. See Appendix for treatment of animal diseases. 

QUESTIONS 

"What precautions should be taken to prevent sickness of horses ? 
What should be done to prevent spread of contagious or infectious 
animal diseases? What diseases can be prevented by inoculation? 
What causes acclimation fever? What is Texas fever and how is 
it spread? What causes death of Northern cattle grazing on land 
that Southern cattle pass over ? \\'hat can be done to save Nortlieru 
cattle "when brought South? What is the quarantine line? Is this 
line moved from time to time ? Is it more profitable to have cattle 
north of this liue or south of this line? V,hv reasous. How is hog 
cholera spread ? What are some of the foolish notions people have 
about animal diseases? 



CHAPTER XXXVII 
ANIMAL HUSBANDRY 

Growing Live Stock and Live-stock Products. — Prob- 
ably very much more than half of tlie products of the 
farms of the country is converted into animal prijducts 
before final consumption. People cannot eat grass 
and hay and cotton seed as such, but when these prod- 
ucts are converted into juicy beefsteak, tender mut- 
ton-chop, or golden butter, who coulil wish anything 
better? All the produce of pasture and meadow lands, 
virtuall}^ all the corn and oats produced, the by-products 
of wheat, barley, rice, sugar-cane, sugar-beet, cotton-seed, 
etc., pass into animal products before they are used by 
human beings. Even some animal products, like dried 
blood, tankage, meat-scraps, bones, skim-milk, etc., are 
fed to jjoultry, hogs, or other animals, and re-converted 
into animal products. 

Animal Machines. — In one sense, raising live stock 
may be considered as a manufacturing process l^y which 
bulky, nearly worthless farm products may 1je converted 
into valua.ble concentrated or refined products. A ton of 
gold-bearing ore having !j^.5 wortli of gold in it could not 
be easily handled or shipped; but put the ore thri)ugh the 
great crushers and smelters and get the ^r> in gold out, 
and it will not cost one jier cent of its value tn send it 
to St. Petersburg or Tokyo. We might have a ton of hay 
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(Ml a farm ten miles from a railroad, and it would not 
l)ring enough to justify baling and hauling, but we run it 
through our condensing machine, the steer, and it turns 
us out 100 pounds of beef and a good lot of manure to 
enrich the land. The by-product, the manure, is of course 
too heavy and too low in value to market, but the main 
product is valuable enough to ship to Chicago or London. 
Our condensing machine carries it to the railroad and 
loads it on the cars. 

Another good thing about these living machines is that 
they are self-oiling and gather so much of their own raw 
material. They gather grass and weeds and brush that 
we could not afford to cut ancl save, and make them into 
goods of high value. 

Improved Machine. — But we have another highly im- 
proved condensing machine that deserves to be patented. 
By consuming a ton of ha}-, or its equivalent, in suitable 
mixtures with other food, this machine will turn out for 
us fifty pounds of fine butter, worth seven or eight times 
as much a pound as the beef. We can afford to ship this 
product anywhere by express, but for fancj' prices wc need 
not sliip it farther than our Southern cities. 

Other Machines. — The sheep and angora goat convert 
f(jod into wool and mohair, valuable products that will keep 
iiulefinitelj'. 

The most rapid-working four-legged machine we have 
is the hog. It will make probably as much meat out of 
ten pounds of feed as the steer will make out of tliirty 
pounds, but tlie hog cannot use as coarse raw material as 
is used bv the other animals mentioned. We would not 
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like to eat grasshoppers, Ijugs, worms, and snails, as poor 
Cliinese and Japanese children do. But we have a small, 
cheap farm-machine that does not have to be I'un even by 
hand, which converts all of these things into little pack- 
ages (if rich, palatable human food, sealed u[) into Httle 
air-tight cases, or cans. Can you name this machine ? 

Machines for Work. — Somewhat as we feed coal and 
woo<l into a traction engine and get work, we feed hay 
and oats and corn into our horses and mules and get work. 
As the best corn, oat, and hay lands have increased in 
value to \t"5 and JjflfjO per acre, and as horses and feed 
stuffs have risen in value, as a necessary consequence of 
high land values, people are casting about to see if they 
cannot plow with traction engines more cheaply than with 
horses. But the horse has risen in value in spite of trolley- 
cars, automobiles, and bicycles, and we shall continue to 
find use or sale for all good horses and mules we can raise. 

QUESTIONS 

Ls much of the produce of the kmd converted into animal products ? 
What substances unfit for hiuiian food nuiy be converted into excel- 
lent human food by feeding to animals'? Are any animal piroducts 
converted into other animal products? What comparison is made of 
a steer to a machine ? What does the cow use as raw materials and 
what products does she turn out? What do sheep and angora goats 
consume and what products are given? What machine works most 
rapidly in pro]iortion to size ? "What machine turns out canned food? 
What product does the horse return? Do high land values make 
high-priced feed stuff? Can people jilow economically witli steam- 
power? 

Experiment. — Use score cards in Appendix and practice judging 
horses and cattle. 



CHAPTEIl XXXYIII 

RAISING HORSES AND MULES 

Horses on ;he Plains. — Horses thrive remarkably well 
oil the Plains and in the dry elevated sections of the great 
West. They seem to winter on the ranges even better 
than cattle, and lior.ses raised in that section certainly have 
muscle, bone, and endurance equal to any horse Arabia or 
the Barbary States ever lired. But tlie land on these 
plains is rapidly getting too high-priced for exclusive graz- 
ing purposes. The five to ten acres of land necessary for 
keeping a grown animal a year does not yield a net in- 
come of more than fifty cents an acre, or about enough 
to pay a reasonable interest when the land is worth five 
dollars an acre. But since these lands for a good distance 
west of the lOOtli meridian of longitude have passed the 
five-dollar valuation mark, ranches are being rapidly cut 
up and sold for farms. So tlie horse of the future and the 
cow of the future must be raised more and more under 
farm conditions and less and less under range conditions. 

On the Farms. — To raise horses with the most profit 
on the farm, plenty of good home-grown feeds and good 
rich pastures must be provided, and the mares must be 
made to earn their living by doing farm work. Mares, 
in order properly to nourish their young, should have rich 
milk-producing foods, like clover, alfalfa, peanut, or pea- 
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vine hay, oats, and wheat bran. A colt pushed ahmg with 
proper nourishment will not only make a larger horse, Imt 
will reach a marketable size a year sooner. 

Pure-bred Horses. — It is not desirable that most men 
should undertake to I'aise pure-bred liorses. Wliile pure- 
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Fif!. ii:!. -Coach Type 

bred horses, or mixed-blooded horses of special types for 
special purposes, will find buyers at extra good prices, the 
majority of farmers are not ready for special-purpose 
horses. Most farmers are not so specialized in tlieir busi- 
ness as to want a heavy draft liorse for hauling, a carriage 



2(J:j 



ELEMENTS OE AdUCULTUHE 



horse, and a fancy saddle horse. They nmst, for tlie most 
part, use liorses of general-purpose qualiiies, or mules, 
wliicli are hard to surpass as general-purpose animals. 




Fk;. '.li. — Dkaft Typk: Pkuchkron 



Under present conditions raising good horses and mules 
ought to he very profitidjle. We raise a thousand-pound 
steer, fatten liiiii, and sell him for five cents a ])(>und, if 
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lie is an especially good one. A good mule of llie same 
weight would easily bring fifteen cents a pound : and it 
the mother earns her feed on tlie farm, the cost of raising 
the nude could hardly exceed the cost of raising tlie steer 
by more than two or three cents a pou}id. We luive seen 
that horses eat no more eai'l; da}' tlian cattle, tliat their 
food is not very much more expensive, and we know 
horses and males grow about as fast as cattle. 

Classes and Breeds. — The (dasses of horses ai'e the draft 
breeds composed of iieavv, large-boned, slo«'-inoving types, 
weighing from LlOO to 22(10 pounds ; the coach, or car- 
riage, types of st3disli-looking horses, ^-eighing from 1200 to 
1400 pounds, that hold their heads high, pick up their feet 
well, and combine strength witli good sjieed and style; 
the liglit types, including the English raee-hoi-se, the 
American trotter, tlic^ near relative of the racer, and the 
Auu'ricari saddle horse, ratlnn' (dosely related to the last 
t"\\'0. Then there arc; the ])onics, such a„s Ijroncoes, fir 
mustangs, Indian ponies, etc., and tlie Shetlauds. 

There are many breeds of di'aft iuu'ses, including tlie 
Percheron, Clydesdale, lielgian Draft, French Draft, 
English Sliire, and others. The coach breeds aix- tlie 
Cleveland Bay, French tViach, (ierman Coach, and others. 
There is much interest in the United States just now in 
developing new breeds of horses in America, that will 
meet the needs of tlie countr}- lietter than existing breeds, 
nearly all of I'hiropean develo[)inent. The Department of 
Agriculture at Washington is undertaking this \\ork. 
Interest is reviving also in the i\Iorgan horse, certainly 
one of the best general-pur])ose liorses ever known. 
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See tlie Appendix for diseases of the horse and the reme- 
dies for these diseases. 

QUESTIONS 

Wlifie do horses tlirive under raus^e conditions? Wluit is the 
reason liorses and cattle must lie raised still more largely on the 
farms'? AVIiat sort of feeds must niares have jiroperly to nourish 
their colts? Can farm mares work and raise good colts? Do most 
people need pure-bred horses of some tvpe? ^\'hat kind of horse 
suits most men, a special-purpose or a general-purpose horse? AVhat 
com]iarisou is made of the costs and selling prices of steers and mules? 
What types of horses are named? What liveeds belonging to each 
type? ^^'hat efforts are being made to develop new breeds? 



CHAPTER XXXIX 



CATTLE 



Cattlk are now kept for twd muiu purposes, for pro- 
ducing' lieef and for j)roducing dair}- products. The time 
has been that cattle, like the buffalo of the plains, were 
slaughtered f(:)r their hides and tall(_i\\'. In earl^' times, 
cattle were kept for work, and this is still to some extent 
true. 




P'IG. 'J.J 



-Zebu, or Sacred Bull oi- India 



Sacred Cattle. — ^V different species of cattle is found in 
India, Ja\'u, IJurneo, and the Soutli Sea Islands. Some of 
these are said to be taller than our largest li(jrses, and 
some, the little trotting bulls of Ceylon, to l)e not o\-er 
three feet high. A vast numi;er of cattle is raised in the 
(Hiinese Empire, and, so far as ilie author lias seen tliem, 
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they appear to be a cross between the Zebu cattle ami the 
European cattle. Some East Indian cattle have been 
Ijrought to Texas, Ijonisiana, and Mississippi. They are 
very hardy, free from disease, are bitten but little by 
ticks, and they make fine work cattle and gooil beef. 

Classes and Breeds of Cattle. — ()nr European races of 
cattle have been bred into nioi'c or less distinct tyi'cs for 
different uses, and these tyjies into different breeds, each 
with its own special characteristics. We have beef cattle, 
Heneral-purpose, or dual-purpose, cattle, and dairy cattle. 
The principal breeds of beef cattle are tlie Sliorthorns, 
Herefords, Aberdeen Angus, and Galloways. The dual- 
purpose cattle are natives, Devons, Red Polls, and some 
strains of Shorthorns, or Durliams as they are sometimes 
called. Dair}' cattle include Jerseys, Guernseys, IIol- 
steins, antl Ayrshires. The Jerseys and Guernseys give 
rich milk, while the Ilolsteins and Ayrshires give larger 
ipiantities of poorci' millc. 

Dual-purpose Cattle. — A large niunber of jVmerican 
farmers do not wish cattle that are liiglily specialized or 
useful mainly for one purpose. Tliey wish what smne 
term dual-jnirpose cattle; that is, cattle tliat are fairly 
good for dairying and fairly good for beef. It is j^robably 
not true, as some liave contended, that such cattle are 
necessarily less proHtable than special-purpose cattle. 
Neither is it true that pure-bred cattle are necessarily 
more profitable for all people than native cattle or grades. 
It is seldom that any good cpuility is secured and Hxc(l in 
a race of live stoclc without tlie hiss of some other desir- 
able equality. 
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Value of Breeding in Beef Animals. — First. Tin- ht-ef 
lireeds of (_:attlu grow larger tlian native cattle, partieiilarly 
the native cattle fouiul in the South. 

Second. Beef-bred cattle always dress out a higher 
percentage of beef for a given live weight than native or 





Fi(i. li(). — Di'AL PuKpr)SE Cattle 
Devon Bull above Keel Polled f'oiv bel.iw 

(L^iry-bred cattle equally fat, — in a large nuniljer of ex[)in'i- 
nients as much as two to ten jjer cent. 

Third. The dressed carcass of a beef-lired steer con- 
tains less tallow, whiidi is a low-priced product, than the 
carcass of a dairy-ljred steer. 
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Fourth. In a number of tests made by the experiment 
stations, the loin steak and ril) roast of the beef-bred 
steers have been judged to have a liigher value than the 
same euts from steers from dairy or scrub cattle. In other 
tests no difference in value of tliese cuts was made. 

Fifth. It is generally held by l)Utchers and packers 
that beef-bred cattle produce meat with the fat and lean 
better mixed than is the case with other cattle. There is, 
therefore, probabl}' a difference in value in favor of the 
carcass of the beef-bred steer, which has not always been 
taken into account by experimenters. 

Sixth. The liighest grades of all products come nearer 
jjrijiging full values than common gi'ades. All slaughter 
tests made by the stations indicate that meat packers 
make more profit out of dairy-bred and common cattle 
tlian they do out of tlie 1 letter grades. Tlie uniform 
colors and better appearance of the latter doul)tless help 
them to l)ring fuller values. 

Fine Stock not Rustlers. — The short-horn and Holstein 
cattle have been fed and bi'ed to produce large frames 
and great weiglits. Yet they are the poorest rustlers of 
our lireeds of cattle. Many faiiuers, not knowing this 
peculiai'ity, have expected tlieir short-horn cattle to rustle 
like native cattle, and have been <lisappointed to see their 
fancy cattle die or become tlie poorest cattle in the neigh- 
borhood. 

The average farmer of the South, who is generally not 
a stockman, often buys l_iroad-backed, pure-bred hogs, and 
turns them into the wood-lot to "root, hog, or die." If 
the hogs survive, the}^ soon degenerate into thin, ngly 
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Fio. 97. — 1 ■> K. r.-.i' Cat'iij.: 



r-irailc Sliovtliorn Stfpr abovi 
(irailf Herefunl Sicer licldw 
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razor-backs. Iilvery farmer slioiild be impressed \\ith tlie 
fart that tine stock re([iures extra care, and that teed 
counts for far more tliaii bree(t. 

Pure Animals gain no More for Feed eaten than Scrubs. 
— Tlierc is at present a \ery [irexalent but erroneous im- 
pression that a busliel of corn will produce nn.ire growth 
-when fed to a pure-bred beef animal tliaii when fed to a 
dairj'-bred animal or native. Surely, if breeding has ini- 
iiro\ed the appetite and digestion of Ijeef animals, the 
same sort of l)reeding must lia\'e been pursued with dairy 
animals, because milk cows eat and digest large amounts 
of food. 

iL has been demonstrated again and again that an ani- 
mal of no one breed or type eats any jnore, digests any 
better, or gains any faster than an aiiimal of any other 
breed or type, when both are of the same size and condi- 
tion at the time the test is made. It has also been proved 
that animals of no fixed breed or type — natives — eat as 
much, digest as well, and gain as fast as animals of lixed 
types or Ijreeds, if all are of the same age, size, and condi- 
tion wdien the feeding test is made. To verify these as- 
sertions, readers are referred to Henry's " l<\'ed and 
Feeding," page 374; Jowa liulletins, 20 and 81; Kansas 
liulletin, 111; Minnesota, Xo. 73; Wisconsin, No. 104; 
and Mississi[)pi, No. 7(j, all of which bear on the sul)iect. 

Early Maturity. — It is connnoidy claimed that pure- 
bred, meat-producing animals mature earlier than the 
other animals. If maturing earlier means t(j get grown 
quitdvcr, it is an erroneous claim. Tlie trntli seems to ]n: 
that a Jersey calf, being smaller when born than a shorl- 
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liuiii calf, does not eat quite so mueli or grow quite so 
fast as a sliorthorn. If, tlien, botli calves are fed all tlie)^ 
can eat, the Jersey would probably grow larger than is 
usual with tliat breed, but, being all the time a little 
smaller than the shorthorn, eats a little less, gains a little 
more slowly, and reaches maturity at about the same 
time. 

If early maturity is understood to mean a tendency to 
get fat at an early age, it is certain a beef-bred steer will 
not fatten at an earlier, age than a Jersey, if both are fed 
equally well. If early maturity is understo(jd to mean 
that the flesli of the beef-bred steer will be of better 
quality, or riper, at an early age, than the flesh of the 
dairy-bred or native steers, it is generally believed tliat 
this is true. 

Cattle in Texas. — The state of Texas has more cattle 
than any other state in the Union, something owr eight 
million head, or about one to every twenty acres. In cer- 
tain ricli districts of Holland, Denmark, and Belgium one 
cow to the acre may be found, l)Ut food must be imjHji'ted 
to lielp feed these cattle. 

Cattle enrich Land- — If Texas depended on feeding- 
cattle to enrich the land, as some countries do, tlie one 
cow to twent}' acres would hardly manure the gardens 
and truck patches. It is said that the present dairy dis- 
tricts of Wisconsin were formerly grown in wheat until 
tlie land became so exhausted that the peoph;, l)eing no 
longer aljle to make a living l)y raising wheat, turjied 
their attention to dairying. They are again unable to 
raise wheat profitably, but it is because the soil lias l)e- 
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come so excessively rich as to cause the st^a^v to grow 
too tall, so that it falls down, or "lodges." 

Cattle and Rotation. — In many sections where cattle 
and other live stock are regularly kept on farms, pastur- 
ing has been generally introduced as a part of the rotation. 
But in the South the lands are so often irregular in 
quality that those which are not suited for cultivation 
aic usually selected for pasture. 15y keeiiing cattle in 




Fig. ilS. — SnowiMi Bkkf Cattle at Ti ws Ac.rii i liirvt \\d 
Mechanical Colleue 

barns only a very small part of the yeai-, and allowing 
them to run in pastures not belonging to the farm jn-oper, 
Soutliern farmers get far less value from the manure than 
the Northern farmer, who stables and feeds his cattle for 
six months in winter, and pastures them on a part of the 
farm land in summer. 

Poor Stock due to Poor Land. — Tlie poorest cattle in 
the United States, perhaps, are tliose raised on the pine 
meadows of Florida. West of this, along the pine flats 
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of Georgia, Alabama, jNlississippi, and along tlie coast 
prairies oE Louisiana and East Texas, the cattle are still 
small and inferior, and grow slowly. And the hogs in 
these sections, when left to get their living from the woods 
and forests, are thin, ugly little razor-backs. Tliis gen- 
eral inferiority of the live stock is not entireh", or mainly, 
due to poor In'eeding, as most jieople say. Tlie grasses 
tliat grow on poor land in wet, warm countries are coarse 
and innutritions. Tlie scanty, poor food for hogs is so 
scattered and difficult to find, and requires so much 
traveling and rooting, that no otjier type of hog would 
find enough to live on. 

As we go west along the coast prairies and rcai'li the 
rich river dejjosits, we find much l)cttcr cattle. Still 
farther west, we reacli drier, richer land and better 
cattle. North and northwest, we liave still better cattle, 
regardless of breeding, although the cattle are genci-ally 
better bred. 

When tlie small cattle of the ci)ast marshes of Louisi- 
ana and Texas are given a year (ir two (if grazing mi the 
nutritious grasses of the Panhandle, they approach the 
well-l,)red Hereford grades in flesh, shape, and (lualit)-. 

Rich Land, Rich Food. — It lias been suggested that 
the Texas fever tick produces in tlic l)lood of Southern 
cattle a slow, constant poison that keeps them from grow- 
ing and gaining fast like Xorthern cattle. Wliile this is 
proljal)le, the difference is due more to difference in tlie 
richness of land, and conse((uently in the nutritive 
qualities of the feed. It is well known tliat grass grown 
on land rich in nitrogen will be generall}' richer in protein 
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than gi'uiss grown on poor land; also that grass grown on 
land rich iu lime is mucli richer in l)one-niakiiig material 
than that grown on poor, sandy hind. It is well known 
that tlie riclier any grass is the more digestible it is. 
Cattle living on coarse marsh grass must eat a, large bulk 
of it to get even scanty nourishment, and tliey grow big- 
bellied and appear to have small quarters. With two 
years of grazing rich Northern and Western grasses, these 
cattle become round-bodied, respectaI)le-looking animals. 

Again, wlien cattle far soutli are well fed on cotton- 
seed meal and hulls, corn-meal, rice-bran and polisli, black- 
strap molasses, and other rich food, they gain weiglit 
rapidly and become in sha|)e and quality not greatly in- 
ferior to Xortliern cattle, equally well fattened. 

Dairy Cows. — Very few direct tests for milk and Initter 
liave lieen njade of lierds of dairy-bred cattle as compai'cd 
with scruli cattle. Individual cows of all breeds vary 
so mncli in the amount of milk and butter they give that 
it would he exceedingly diihcult to secure very definite 
results as to the relative producing capacity of the dif- 
ferent breeds. The tests of the dairy-breeds against each 
other liave been very unsatisfactor}'. These tests have 
not proved one breed more valuable than an(jther. 

The truth is, one breed is best for one man in one 
location, and another breed is best for another man in 
another location, and so on, and the differences are prob- 
aljly not great in any case. Still otlier men \vould do 
l:)est with a general-purpose, or dual-purpose, cow, whether 
of a distinct breed or not. 

One station in testing tlie best types of cows, as sbown 
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on page 288, against beefy types of cows, found, in ex- 
treme cases, that tlie buttei- made from tlie latter c(jsts 
fifty per cent more in food eaten than the butter made 
from the former. It must be borne in mind that si:)uie 
natives, dual-purpose cows. Shorthorns, and even Ilere- 
fords, will be better dairy cows tlian some> Jerseys and 
Holsteins, but as a rule better dairj- cows will be found in 
the dairy breeds. 

There will be found good cows and poor cows in all 
breeds. Average cows of all breeds are perhaps hardly 
pr(jfitable as dairy animals ; yet b}' rigid selections proiit- 
able cows can be obtained from all breeds. Pure-bred 
animals do not make up one per cent of all animals in the 
South. Therefore, in selecting a dairy herd, one has s" 
many native and grade animals to choose from, tliat he 
may easily gather from among tliese an excellent herd. 
Grading uj.) native and grade herds by the use of pure 
bulls of dairy breeds is the plan followed by most success- 
ful dairyjnen. 

See Appendix for diseases of cattle and their treatment. 

QUESTIONS 

AVliat puvposes are cattle kept for? Do all fanners want upecial- 
purpose cattle? Wliat are (lual-piui-ixise cattle? J,)o all fai'niers need 
pnre-breed cattle? What disadvantage du the larger bi'eeds of cattle 
have? What mistakes are made with tine liogs sometimes ? W'liat 
sort of treatment must improved stock luxve? What soi't of animal 
will gain most for a given amount of food eaten? What are the real 
advantages of beef-bred cattle? Are these advantages as large as 
many believe ? Which does the bnyer make more pi-ofit on, the beef- 
bred or the scrub steer? What other reason is given for better prices 
paid for beef-bred steers? Does there a]>]iear to l)e any trutli in the 

T 
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common claim tliat pure animals mature earlier than grade animals 
when both are fed alike ? What comparison is made of a Jersey and a 
Sliort-liorn calf? Do beef-steers fatten at an earlier age than other 
steers, if fed alike? What have tests of dairy cows proved? Is there 
any best breed? Which is more important, feeding or breeding? 
What state has most cattle? Why do cattle not serve to enrich land 
as nmch in the South as in the Xorth ? Where are small, sorrj' cattle 
found in the United States? Is this inferiority owing to poor breed- 
ing? Where are better cattle found? What makes the poor cattle 
on the marslies and pine meadows? What change takes place when 
these small cattle are grazed on ricli land farther nortli? Why is the 
range hog a razor-batrlv ? Are grasses I'icher and more digestible if 
grown on rich land? Can we make good cattle out of sorry Southern 
cattle by feeding thejn well? What are some good feeds fm- this 
purpose ? 



CHAPTER XL 

HOGS, SHEEP, GOATS. POULTRY, AND BEES 

Different Types of Hogs. — There :ire several types of 
lidg's. The Pohiucl-China is generally s[)okeii ot as a 
lard and side-meat liog'. liut the proportimi of lard 
and fat meat to other parts in tliese hogs does not differ 
widely^ from that in other hogs if they are fed and 
handled in tlie same way. The kind and amounts of 
food eaten change the pjroducts nnn-e than differences 
of breed. The Tamworth, -which is ptrized as a I)acon 
hog, is supposed to produce stripjs of liacon with lean 
and fat nicely mixed. This tendency, however, is seri- 
ously interfered with when the Tamworth is higldj^ 
fed on fattening food. P>ut when pastured and fed 
skimmed milk, shorts, bran, etc., it pi'oduces the nice lean 
bacon desired, and so does the Perkshire or Yorkshire. 
Here, again, the feed has more influence than breed. The 
finest hog-meat product of the world is the Smitlifield ham, 
cured in Virginia from razor-ljack liogs that run half wild 
most of their lives in tlie woods. When tliej' get nearly 
two years old, their owners let them run on peanut and 
sweet piotato patches, and then feed them awhile on corn 
before killing them. A hog so raised and handled will 
have a larger proportion of lean meat, and the meat will 
be better flavored tlian that of rapidly grown and fattened 
hoe's. 
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Feeding Test. — Bulletin 104 of the Wisconsin Experi- 
ment Station gives a most interesting account of feeding 
a large number of pigs from birth to maturity. Some of 
these pigs were jDure Texas razor-backs, some Poland- 
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Cliinas, and some Berkshires ; and others were crosses 
between razor-liacks and the pure breeds. Tlie genuine 
razor-backs did not make as good gains as the pure-bred 
hogs, but they dressed out nearly as well, and actually 
made each hundred pounds of gain on a little less food 
than the others. This and numerous other experiments 
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prove that feed amounts to more than "breeding'' in 
mal-cing a meat animal. 

It is true with hogs, as with all live .stock, that when 
the animals are small and young, a given amount of gain 
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Berkshire 
Fig. 100. — Bkkkds 



in weitrht can be made with muchle.ss food. For instance, 
with suckling l^igs, one and a half pounds of dry digest- 
ible food in milk or otlier food material will produce a 
pound of growth. In growing from tliirty to one hundred 
pounds in weight, about two and a half pounds of digest- 
ible food will be needed for each pound gained. In 
growing from one hundred to two hundred weight, about 
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four pounds of digestible food to each pound gained will 
be needed ; and in growing from two hundred to three 
hundred weight, probably five or six pounds will be re- 
quired. So it can readily be sejn tliat hogs should not 
be grown very large, if we wish to make most prolit. 




Fig. 101. — Kazor-eacks fou want of Feed 

Pasture for Hogs. — Pasture is very iiecessai'v in order 
to raise hogs cheapl3^ IMany people keep hogs in a dry 
lot and fatten them on corn. Corn has not enough pro- 
tein, or muscle-making material, to cause young hogs to 
grow economically or rapidly. 

Pork rf.ised on high-priced corn, fed in a dry lot, cer- 
tainly costs over ten cents a pound. One or two pounds 
of corn will usually make, when fed to young hogs run- 
ning on good green pasture like vetch, clover, alfalfa, or 
rape, a pound of growth. 
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With oats, vetcli, bur clover, rape, and other crops for 
winter grazing ; and with sorghum, peas, and green corn 



1 






+!1! 


1 




'1 












i 1 1 




1 




1 




^ 1 1 




1 


^ 


1 




Fio. 102. — JIovABLE Fence 

for summer ; and peas, peanuts, sweet 

potatoes, chnfas, corn, kafir, etc., to 

fatten off the hogs in winter, pork can 

be raised very cheaply in tlie Snutli // 

and West. With a variety nf crops " '" """ 

like the ones mentioned, and small amounts of corn, tliese 

sections could raise bacon hogs enougli to supply the 

world. Fed in this way, almost any kind or breed would 

make good bacon hogs. 

To handle hogs in tliis way would recjuire a good deal 
of fence. A suitable amount of movable fencing built in 
panels, as shown in Figure 102, Avould go far to meet this 
difficulty. 

Sheep and Goats: where grown. — ]\Iost of the sheep 
and goats of the country are now raised on the dry lands 
of tlie West, and on lands that are too dry and rough 
for cattle to thrive well. The sheep of the West are 
almost entirely of the Spanish Merino type, or iine- 
wooled sheep, l)ut they also bring about as high prices 
for mutton as the mutton breeds. On the farms of the 
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country many sheep are raised, mostly of larger types, 
known as mutton breeds. Their wool is generally coarse, 
and some of it is so long that it can be combed out 
straight like hair. There is no doubt that they grow 
heavier fleeces in the North and on the elevated, cold 
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Fk;. \{)o. — Shpirp am> Goats 

(I. Mi'i-ino ; b. Hdi-iied Dorset: r. Soiitlidowii ; il. Aiigorns 

lands of the Rocky Mountain States than they do on 
the lowlands of the South. Sheep, like all other animals, 
grow heavier coats in cold countries. In the pine woods 
of tlie Gulf States, a good yield of wool is three pounds 
a head for range sheep. North and West, eight pounds 
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■dw more often got, and individual sheep have frequently 
produced fifty pounds in a season. 

Food and Manure. — .Sheep eat almost any kind of 
■weeds or grasses, and are useful on the farm for clean- 
ing pastures of weeds. They eat a larger proportion 
of concentrated feed than cattle, and produce richer 
manure. There is an old saying that "the shee})"s 
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Flu. 10+. — Floi'K <iF An-(;(ikas 



foot is golden," which probably means that the slieep 
makes money for its owner by enriching the land. It 
was once thought in England that cattle and sh('e[) en- 
riched land by blowing their breath on it when eating- 
grass. The people no doubt saw greater improvement 
in pasture land than the manure seemed to account 
f(n-. Who knows but that the manui-e contains colonics 
of bacteria of higliest value to land, which the cattle 
and sheep, in tramping over the pastures, spread from 
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place to place ? Would not that be almost as cuiious 
and interesting as eniiching the land with the breath? 

Profits in Sheep. — Sheep make about as much growth 
for a given amount of food eaten as do cattle, and for 
some 3'ears have sold rather higher than good cattle and 
much higher than average cattle. They give their wool 
product extra, which is an item of consideral )le importance. 
Slieep, then, are much more profitable than beef cattle, if 
they can be grown without too much trouble in fencing, 
jjrotecting from dogs, wolves, etc. 




Fig. 10.5. — Sheep R.inching in the West 



Angora Goats. — A great deal of interest is now being 
taken in Angora goats, not only in the semiarid i-egions, 
but in the rainy sections east, where they are 2:)rized for 
cleaning up briers, bushes, and rubbisli, and making the 
land easy to clear. The mohair trade of West Texas, 
New Mexico, Kansas, and other states is Ijecoming im- 
portant, and prices received are profitable, but so far no 
product has been got equal to the mohair of Turkey 
and Persia. Whether this is due to the fact that tlie 
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goats in this country 
are not j)ure, or to 
some deficiency in tlie 
climate, we do not 
know. The Angora 
makes good mutton, 
and tlie skins sell for 
a good price. 

Poultry. — Poultry- 
raising is perhaps 
about as large in total 
returns in the United 
States as wheat grow- F"- 

ing, but it is carried on generally 
evei'ybody, everywhere. The ( 





Fig. 107. — Brown Leghorn 



10(t. — Plyjiottth Kof'K 

in a small way by nearly 
hinaraan makes as much 
food on a given area 
of land covered with 
water in the form of 
fish ponds as he can 
make on the best 
garden. A certain 
range for poultry 
will perhaps furnish 
bugs, worms, insects, 
seeds, etc., enough 
to produce meat and 
eggs to a high value 
as compared with the 
crops that might be 
grown on that ranp-e. 
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Chickens are kept on a comparatively small area near the 
house. Turkeys and guinea fowls go long distances in 
search of their food. They may be made of ver}' great 
value in destroying lioU weevils. Tliey are both ver}' 

proUtable fowls 
t o g r o w , the 
guinea fowl be- 
ing the best egg- 
producer on the 
farm. Geese are 
not only valu- 
able for their 
feathers and for 
their meat, but 
may be made of 
great assistance 
to cotton farm- 
ers. In the dis- 
tricts where lioe- 
ing is expensive 
111! account of crab grass, it is not tijo much to say that a 
goose to each acre of cotton will save half the expense 
of hoeing. 

Three types of fowls are shown in figures above. 
Bees, like fowls, convert something that would be lost 
without them into money. Sometimes an acre of land, 
devoted to certain crops, will afford several dollars' worth 
of honey. Certain large areas of country, ])artly forest, 
have been estimated to furnish over a dollar's worth of 
honey to every acre. 
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Nothing is more pleasant, instructive, and profitable to 
boys and girls than a few colonies of bees. They often 
make ■to.OO a colony a year. If you procure a little book 
or bulletin on bees, you will learn to liandle them easiljr 
and can make money on tliem. 

QUESTIONS 

What is usualljr umlevstouil as the lanl and side-meat liog? AVliy 
is the Tamworth called a liacuu Ihj,l;V Dues feeding or breeding most 
influence the proportions of fat and lean nii_'at? Are other lir(.'eds 
good hacon hogsV Could the Taiinvorth he fed into a lard hog? 
Will the native hogs make goml haeou hogs? Has any experiment 
indicated that native hogs a)'e good IV-eilrrs? AVhy shouhl hogs not 
lie grown large? (Jive diffei'ent amouuts of dry feed m'edeJ to nuihe 
a pound of gain on different-sized hogs. Can hogs be I'aised jirotitalily 
on corn alone? What must be chiefly provided (o grow liogs? What 
are some different jiasture crops for hogs suitalili' for difforeiil simsous ? 
Where are most of the slieeji of th^' country i'aised? \Vliat Sfirt of 
sheep are raised on the ranges? Do nnu'lno shee[i sell well for uiuttmi? 
AVhat kinds of sheep are grown umre on the farms? AVhiu-e will 
sheep produi.-e most wool, and why ? What sort of food do sheep I'at ? 
Do they enricli the land? What did people once think caused stock 
to enrich land? How about food eaten, growtli made, and juices 
received for sheep as compared with beef cattle? What extra 
product do sheep give? Wliei-e are angora goats found mostly? 
What spiecia.l us(; is nuule of them in the East? Is the mohair as 
fine as that of Turkey? Tell the advantages of raising poultry. Tell 
somethiug of bees. 

Experiment. — Suppose you put a razor-back shoat in one pen at 
iiome and a pure-bred shoat of about the same size iu anothei-. Feed 
them all tiiey will eat and .see if one eats more than the otlim-. 
Weigh them wtieu yon tir.st put them up, and weigh thmn at the end 
of a month or two of good feeding. See if their increa.se in size and 
weight is the same. 



CHAPTER XLI 

DAIRYING 

Different Products. — Succi'ssful dairying, combining- as 
it does fariniug- and manufacturing', requires a liigli degree 
of skill and plenty of industry. Producing milk to be 
sold as sucli, cream for city trade, making butter, cheese, 
and condensed milk, all afford means of marketing milk. 
Milk is now being shipped by train loads as far as a liun- 
dred miles to large cities. Cream is shipped in car loads 
from Chicago to New Orleans. r>utter and cheese, of 
course, can be shipped almost any distance, while con- 
densed, carnied milk is largely exported to South America 
and Oriental countries. 

Silage, or ensilage (green corn cut in short lengths and 
kept green in a big air-tight room, or silo), is coming to be 
a standard dairy feed for winter. 

]\Iilking machines are now coming into use and promise 
great saving in labor. So far the machines have not been 
able to milk quite so thoroughly as the hand milker, Ijut 
this will doubtless soon be accomplished. 

Elements of Success. — Good cows, good, rich pastures, 
and j^lenty of feed of suitable kind and variety, and 
g(jod dairymen, are the conditions most necessary for 
success. Pure-bred cows are by no means necessary. jNIost 
of tlie good, profitable herds of dairy cows in this country 
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are grades ; that is, crosses between native cattle and 
[lure-bred cattle of dairy breeds. Some grade cattle have 
Ijeen crossed with pnre-ln-eds tor so many generations 
that thev are 
practically pure. 
\'ery much of 
the dairy pro- 
d u c t ri f t li e 
country is made 
from well-se- 
lected and well- 
cared-for native 
cows. 

The records 
of such herds are 
often excellent 
as cfimpared 
with grade and 
pure herds. In 
this business 
good feeding and proper handling of the cows count for 
more than breeding. 

Dairying South and West. — People in the Southern 
States and tlie far Western States have not engaged 
extensively in dallying. The Southern people have been 
Itusy with cottoji, toljacco, cane, and rice ; and it is said 
the ranchman of the plains will not milk a cow because 
lie cannot do it on liorseliack. 

Milk for Home Use. — When only two or three cows are 
kept simply to get milk and butter for home use, perhaps 
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the plan of taking part of tbe milk and letting the calf 
have the rest is not bad. Milking in a small way is apt 
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Fig. 110. — Cows or Dairy Breeds 
Jersey, above ; Holsteiii Deliorneil, below 
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to Ije irregularly and more or less carelessly done. The 
calf does good, thorough milking, and that keeps the cow 
giving milk longer than if slie were Jiot properly milked. 
If the cow runs in tlie woods or in a large pasture, she 
-will come home regularly to see her calf. 

Commercial Dairying. — Feojjle who produce dairy prod- 
ucts in a commercial way cannot afford the time necessary 
to rope off calves and to wait for them to "bring the milk 
do\An." Neither can tlie dairyman afford to give the calf 
the richest milk, the " strijjpings," which is three times as 
rich as the lirst milk drawn. A commercial dairyman 
must wean Ins calves when they are a day or two old, 
and teach them to drink skimmed milk from a bucket. 
He must also teacli them to eat corji meal wortli one cent 
a pound instead of butter fat woi'th thirty cents a pound. 
He must drive up his cows regularly, feed them well, and 
milk them thoroughly. Many people in the South think 
their native cows would not give nnlk without suckling- 
calves. If the calves are taken away young, nearly all 
the cows will give their milk, just as Jerseys do. 

Crude Methods. — People making butter for their own 
use only often have very crude ways of handling milk 
and making butter. The milk is set in pans, and the 
cream continues to rise till the milk clal)bers. In sum- 
mer it clabbers jjcrhaps before two-thirds of the cream 
rises. In fall, winter, and spring it can stand longer, 
and somewhat better results are obtained. If an attempt 
is made to churn all tlie milk, the necessary work is 
great; tlie temperature of milk will have to be so high 
that the butter will be beaten into a sort of soup, and 
u 
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it will be wliite and so mixed witli buttermilk tliat it 
will not keep long. There is much of the butter 
fat left in tlie buttermilk under these circumstances. 
When cream is churned at a high temperature in sum- 
mer, or when heated too much in wuiter, the same sort 
of butter is made, and the losses are also great. With 

}ieople who like fresh butter 
made in this way, and make 
all they need, this phui is not 
bad, especially if they use the 
skimmed milk and buttermilk 
for cooking and for drinking. 
Making Good Butter. — (iood 
butler such as will keep well 
can be made with anj- kind of 
churn, if only the cream is 
kept at GO to 70 degrees, 
Fahrenheit, during the opera- 
tion ; that is, at ab(jut the tem- 
perature of fresJi well water in 
the (iulf States. Cliurning 
must cease as soon as the butler appears in little par- 
ticles the size of sorghum seed. These should be strained 
out, or separated from the milk in some way, and washed 
and worked enough to get riil of the excess of water and 
to mix the salt evenly through the product. Of course, in 
making butter in anything like a large way, a box or barrel 
churn becomes necessary, instead of the old dasher churn. 
Cream Separator. — The farmer who has four or live 
good cows and expects to sell butter will find that a hand- 
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puwer cream separator is esseutiul to the Ijest profits. The 
separator gets praetically all the ereaiu from fresli, sweet 
milk. This cream can be kept at a suitable temperature 
much easier than can milk when set fur cream, and it will 
generall}- produce better butter. 

A dairyman can \vell afford to buy ice in summer \\hen 
he handles only the cream. The fresh skimmed milk is 
much better than clablier to fei'd td cah'cs. If a goud 
ciiw produces fliO.OO worth of butter li year when the 
milk is run through a separator, she would not likeh" 
make over 'f 4ri.00 worth when the milk is set in the uld 
wa}". Then the saving* in labor, in \'alue of skimme(l unlk, 
etc., may easily make a saving iu jirofit for each cow of 
#20 a year. The saving on two or three cows, then, 
may easily jiay for a small separator. The same rules 
already given for churning apply to churning on a large 
scale. Dairymen who make butter for sale easily leain 
suitaljle ^^'ays of packing and jn'esenting it to the trade 
in attracti\'e form. 

Breed, not Feed, makes Rich Milk. — It is not true, as 
many people believe, that rich feed given a cow will 
produce richer milk than poor food iloes. liieh feed and 
plenty of it will produce more milk, ))ut it will be no 
i-icher than that gi\-en bv the same cow M'lien she is 
eating the poorest feed. Different types or lireeds of 
cattle give milk differing in richness, and different indi- 
viduals of the same breed give milk differing in quality. 
Generally Jerseys and Guernseys give milk rich enough 
to make Iralf a, })Ound of butter frf))n each gallon. Short- 
horns, Holsteins, and Ayrshires give milk requiring aljout 
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three gallons or more to the pound of butter. Cows give 
poorest milk soon after bringing calves, a time when they 
are giving most milk. As their calves grow older, they 
give less, but richer milk. Milk rich iu butter fat is 
generally rich in casein, or cheesy matter, but not always 
so. Milk will make twice as much cheese as it will butter, 
ililk has about the same amount of casein as it has fat, 
and good cheese contains the casein and tlie fat. Clieese- 
making is more difficult in the South than butter-making. 
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Fig. 112. — Pure and Impukk Milk 
J. Fat gloliLiles B. Fat i^ioljules mixed \\'ith L;ei-iiis 

]\Iilk also has about as much sugar as it has fat, lint tlie 
sugar is not found in either hutter or clieese. It re- 
mains in the wliey, or watery jjart of the milk. New 
milk is ahout eiglity-five to eighty-eight per cent water. 

Bacteria in Milk. — Milk sours and clahbers because 
bacteria get into it, and turn the milk sugar into an acid, 
called lactic acid. Vinegar is acetic acitl. Try pouring 
some vinegar in sweet milk. If sweet milk is lieated to 
about IGO degrees, most of the bacteria will be killed, and 
the milk will remain sweet longer. This mucli heat will 
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not affect the taste of the milk. However, more ha.cteiia 
soon get into it, multiply, and cause it to sour later. 
All vessels that milk is kept in should be scalded, and 
allowed to sun on the inside. Heat and sunlight kill 
germs. Dirty, poorly scalded milk vessels cause milk to 
sour quickly, because the 
germs are not killed, and 
a big crop of them starts 
to multiplying in the milk 
at once. 

Creameries or Factories. 
— In some communities 

men put up butter, cheese, 

1 • r i ■ Fig. 11:!. — Bux Churx 

or contlensmg lactones, 

and buy milk. In other communities farmers unite in 
putting up creameries. All of them take their milk to 
the creamery, and after it is manufactured and the ex- 
penses are paid, each one gets his share of the i)rofits. 
^lost communities in the South have thus far not pro- 
duced milk enough for large creameries. With a hand 
separator and some otlier simple apparatus, any farmer can 
make good butter and be independent of creameries. 

Visit a Good Dairy. — Suppose you visit S(jme neighbor 
who is in the dairy business and get him to tell yon and 
show you more about the business. Then if you will feed 
the cows better, and learn to make good batter and more 
of it than formerly, you can sell some and make a nice 
little sum of money. And if you will feed the skimmed 
milk not needed for other purposes to your pigs, with 
other foods, they will make money for you. 
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Write your Experiment Station for bulletins on dairy- 
ing. It would require several books the size of this one 
to tell you all the useful things known about the subjeet. 

QUESTIONS 

What two lines of business are conihiued in daii'ying? Wbat are 
the elements of success in dairying V Wliat are tlie different products 
made from milk? Are pure cattle necessary for success? What are 
grade cattle? Are native cattle used successfully? In what sections 
are tire people backward about this line of business? IIow are cows 
and calves managed where only two or thn-o cows are milked? 
What changes must be made where more cows are kept? How must 
dairy calves be raised? Hov>' do most people handle milk and make 
butter for their own use ? Would butter made in tliis way keep and 
sell well? Give the advantages of a cream separator. What extra 
profits can be made on each cow by means of a separator? Does rich 
feed make rich milk? What influences ricliness of milk? What 
breeds of cattle produce richest milk? Vi'Wl a cow give i-iclier milk 
■when her calf is young or when it is old? Ibjw much butter will a 
gallon of milk make? How much cheese will a gallon of milk make? 
What causes milk to sour? "What effect has vinegar on sweet milk? 
Wliat sort of factories do people have for handling large amounts of 
milk? Are creameries necessary for good results? 

Experiment. — Put some fresh milk in poorly cleaned pans, some 
more in thoroughly cleaned pans, and heat some more milk to 160 
degrees Fahrenheit, and observe how long each lot will keep before 
clabbering. Get a dairy thermometer and practice making some 

good butter at home. 
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i:\rPORTAXT ECONOMIC FAMILIES OF PLANTS 
ISv 11. Ness, ov 'I'kxas A. & M. CciLLEdE 

The whole vegetable kingdom is divided into munerous 
grou[)S and sub-gi'oups, and these are so related that they can 
be arranged in a continuons series from the lowest to the 
highest. Indeed, the relationship, as revealed by their struc- 
ture, is so close that in a great number of cases the neiglilioring 
groups pass imperceptibly into each other, their limiting char- 
acters being, so to speak, blended. 

The first and main division of the vegetaljle kingdom is di- 
vided into sub-kingdoms. The lower one, or the spore-bearers, 
reproduce themselves by spores, small one-celled particles, 
having no embr^yo, as, for examjile, the ferns, mosses, and 
numerous much lower plants. The second and higher are the 
seed-bearers, which reproduce themselves liy a seed that con- 
tains an embryo, or an infant plant, with enough food inclosed 
with it to nourish it until it is strong enough to profar(^ its 
own nourisliment. 

The seed-bearers are again divided into two groups: 1st, the 
naked seeded, or those which bear their seed imdosed lietween 
scales which spread apart to drop the seeds when they are 
ripe, as in the p)ines ; 2d, those which have their seed in- 
closed in a pod (cotton, "|>eas, etc.), or fleshy coat (tomatoes, 
grapes), or two coats, an outer fleshy, and an inner stony 
(peach, plum, etc.), or a close-fitting, fibrous coat (corn, wheat, 
oats, and other grasses). This second group is again divided 
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into two groups according to tlie nature of the embryo : namely, 
those with tire embryo having one leaf, or seed-leaf, as onion, 
grasses, grains, banana, etc. ; and those having two seed-leaves, 
as all the trees, cabbage, tomato, and most garden vegetables. 
Tlie following scheme shows the relationship of these prin- 
cipal groups of plants, beginning with the lowest: — 

I. Spore-bearers. One-celled living particle having no embryo. 



II. Seed-bearers. 



("1. Naked scrdi'il, seed inclosed between scales. 
[2. lV.s.se/ sunih'il, seed inclosed in a vessel. 

Onc-lcared smlfiJ, with wood and bast in united 
strings, surrounded by pith, parallel-veined 
leaves, and numerous roots of equal size from 
the lower joints of the stem ; as in the stems 
of corn, sorghum, and numerous grasses. 

TtVd-Ieared serded, with true bark surrounding 
the wood, and with the pith in the center, net- 
ted-veined leaves, and true taproot bearing 
lateral roots. Examples, cotton, oak trees, etc. 



From the two last groups, a, called the Monocotyledons, and 
6, called the Dicotyledoii.t, come practically all the plants that 
furnish us with grains, vegetaljles, and fruits for our living, 
and fibers for our clothing. These groups are agaiir sulxlivuled 
into orders and families. We will now proceed to name a few of 
the most useful families and the most usefid plants under each, 
beginning with the Monocotyledons, or the one-leaved seeded. 

The Grass family. — To this belong, as the name indicates, 
all the true grasses, which also include Indian corn, wheat, 
rj'e, oats, barley, and rice, as well as sorghum and sugar cane. 
This is by far the most important of all families of plants, 
since it furnishes not only all breadstuffs for our own sus- 
tenance, but also grazing and fodder for our domestic ani- 
mals. From this family the Japanese and Chinese obtain the 
bairiboo, which grows in their countries to be 80 to 100 feet 
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hig]i, and furnishes timber for most of their houses. Indian 
corn is thought to be a native of Mexico, C!eutral, and South 
America, where its nearest rehrtives now grow wiki, but the 
Indian corn, in tlie highly developed form in which we to-day 
possess it, has never been found wild by white man. Since 
the discovery of America, its cultivation has spread among all 
peo})le living in the \varmer parts of the temperate and tropical 
zones, even among the savages in the interior of Africa. 

Palm Family. — This family belongs to the tropics and warm, 
very often dry, countries of the temperate zones, as North 
Africa and Arabia, whence we get the date fruit, which we 
have now commenced to cultivate in the southwestern portion 
of Texas, near the Gulf and the Mexican borders. From this 
family we also obtain the coeoanut, which grows throughout 
the Pacific islands, including the Philippines. 

Lily Family. — From this family we get our onions and gar- 
lics, which are natives of the Mediterranean countries, and 
have been cultivated from the earliest antiquity. 

The Asparagus Family gives us asparagus, a perennial with 
numerous horizontal root stocks, which, when on highly fertil- 
ized soil, send up early in the spring numerous fast-growing, 
fleshy shoots that are cut when about six inches high, and much 
prized as a vegetable diet. The plant, being a native of sea- 
coasts, requires in addition to other fertilizers a bountiful 
supply of salt. 

Banana Family. — The banana is a native of the moist regions 
of the tropics, but can also be grown in sheltered positions on 
the Gulf coast. It includes the abaca, or Manila hemp plant, 
which furnishes the best rope fiber in the world. 

DICOTYLEDONS 

Walnut Family. — The pecan, hickory, and English walnut 
come from this family. The English walnut is a native of 
Middle and Southern Europe, is successfully cultivated in 
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Calif oiiiia, and will grow well in Texas. It is a nut of the 
greatest conmiercial iiiiportanee. The pecan is native of a 
large part of the United States, but produces the finest nuts 
in Texas, west of the meridian of Austin. Many cultivated 
varieties with thin-shelled, very large fnrit are now coming 
into cultivation. 

Mulberry Family. — This family gives us a great number of 
useful trees. From our cultivated fig "\ve have the vi'ell-know}i 
fruit, which is a hollow head bearing its numerous small flowers 
in the cavity. ()ther wild tropical figs give us rubber from 
the juice of their truidis. 

Goosefoot Family gi\es us the siiinach ^\'hich is grown in our 
gardens for greens and salad, the cijmmou beet, the sugar 
beet from which much of our sugar is made, arid the huge 
mangel wurzel, raised for cattle fond. 

Mustard Family. — To this family lielong the greater nundier 
of our most important vegetables, such as mustard, radish, 
turnip, cress, and calibage. As all of tliem are natives of 
cool, damp climates, they are gro\\'n liy us as early spring or 
late fall erojis. The cabbage is a native of the coast of Fram-e 
and other neighboring coasts, where it is yet fovnid in a wild 
state, having the appearance of our kale. The (U'iginal wild 
plant is called BrusKiai ulcraci'ii by the botanists, and luis by 
"sporting" in cultivation given rise to the following forms 
which come true from seed: the coininon mbbai/e in all its 
forms, in which the stem and the leaves have l)een converted 
into an immense bud; the cmdiflowvr, in which the stem has 
been converted into a cockscombdike body, called the "flnwer''; 
the Brussels sprout, that produces several lieads tlie size of a 
ma.n"s fist as buds in the axils of the leaves along tlie stem ; 
riitG' baga, in which the root has become tui-nipdike; the h-nlil- 
nibi, in which the short stem has become fleshy and is the 
edil )le part ; and finally, the kale and collaid. 

Mallow Family. — From this we get the cotton and tlie 
okra. 
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Orange Family gives lis the oranges ami tlie lemons. Hardy 
varieties of these fruits are now being eulli\'ated in our coast 
countr^y on a commercial scale, and still hardier ones are 
being developed l:)y crossing the tender orangi' with tlie hardy 
trifoliata lemon. The resulting hybrid is called the (Jitrange, 
"which produces a valuable fruit, and can lie gi'(.i\Mi three to 
four hundred miles north of the present orange belt. 

Grape Family gives us all the grapes, whi(;h run into nu- 
merous forms lioth wild and in cultivation. The future grape 
region of Texas is the arid region west of the I'ei'os, where 
these p>laiits will lie much freer from diseases than in the 
moister regions. 

Rose Family. — This family used to include most of the 
orchard and garden fruits. It is no>\' divided into : Pome 
Fainili/. including the apple, pear, and (piincc; Ji'i.-«' Famil//, 
including lilackberiy, dewberry, ras[)berry, and strawlierry ; 
PriiiiH Fidiiili/, including peach, plum, cherry, and almond. 

Pea Family includes the peas, beans, and n\unerous forage 
pilants having the pea-like flower, such as ch>vers and alfalfa. 

Cucumber Family includes cucumber and the melons, all con- 
stituting valuable commercial crops in our State. 

Parsley Family. — From this we olitain several \'egetables 
more useful because of their flavor than the amount of nourish- 
ment that they furnish. The principal ones arc carrot, pars- 
nip, parsley, caraway, and celei-y. The last is imported in 
large quantities from the Nortli, but can be raised with ease 
in our own State on rich, well-cultivated land. As young 
plants are slow in coming up and are at first delicate, they 
have to be started in seed beds. To insure good flavor and 
crispness, the stems of the leaves are covered by filling np the 
dirt around them as they grow. 

Nightshade Family. — This family gives us the IrisJt potato, 
the erj(jphriit, tomato, the sweet pepper, Cai/enne pejqier, and 
tobacco: all American plants and unknown before the discovery 
by Columbus. The Irish potato is the most widely used vege- 
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table in the world. This and the tomato form the most im- 
portant exportation of garden-truck crops from our State. 

Morning Glory Family gives ns the sweet potato, which is 
a, native of India, and was cultivated in very ancient times. 

Olive Family gives us the olive, famous for the oil, which is 
pressed from the plum-like fruit. The olive is native of the 
Mediterranean countries, but is now being cultivated in South- 
western Te.xas, Arizona, and (Jaliftniiia. 



TREATiMENT OF FL.VXT DISEASES 
By H. Xess 

Eemedies against plant diseases are among the things that 
belong to our own generation ; perhaps because it is within 
recent times that such immense plantings have been made 
as to furnish abode for the parasites that produce the diseases 
on the higher plants. 

After trials with numerous materials for the purpose of dis- 
covering something that would act as poison to the parasitic 
fungi but be harmless to the host plant, there was at last 
found in the salts of copper, especially bluestone or copper 
sulphate, a substance that would kill all the fungi witli which 
it came in contact without injury to the host. The method of 
applying this was first started in France, in the district of Bor- 
deaux, as a remedy against downy mildew on grapes. But 
since most of the fungi live inside in the tissues of their hosts, 
very few diseases can be cured. The action of the bluestone 
is, therefore, rather that of a preventive than a cure. As a 
preventive it is used in the well-known mixture called Bor- 
deaux mixture, consisting of four pounds of lime mixed with 
six pounds of bluestone, or copper sulphate, and dissolved in 
forty-five gallons of water. 

This mixture is applied to the plant with a spray pump, 
throwing the liquid into a steam-like spray and covering the 
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entire plant, so that the spores of the fungi find no inicovered 
spot for lodging and germinating. It is claimed that the cop- 
per salt, instead of injuring the plant, actually stimulates its 
growth. Spraying must be done as often as the rain washes 
the coating off the plants. 

To Bordeaux mixture may be added small quantities of Lon- 
don jjurple or I'aris green. 1'hese substances contain arsenic, 
which "will kill any insect that may eat the leaves or bark 
of the plant. (_)nly small amounts of these materials can be 
added, as they are also poisonous to tlie plant itself and easily 
cause scorching; of the leaves. Lime is used with bluestone 
to make the mixture stick to the plant. 

Another formula, not so much used, but recommended be- 
cause it sticks Avell to the jjlant, consists of a compound of cop- 
per and vinegar, called copper acetate, two to four ounces of 
this being dissolved in twenty-five gallons of water and applied 
as above. 

Numerous other salts of copper are used in these S])ray solu- 
tions ; as, for example, copper carbonate, of which three ounces 
are used in connection with one pound of ammonium carbonate 
in fortjr to forty-five gallons of water. To all of these formulas 
very small quantities of arsenious salts may be added to kill 
any insects that may chance to feed on the plants. J!ut in all 
cases it is the copper salt that kills the fungi or prevents their 
spores from getting a foothold. 

All these sjjray solutions containing copper salts are used 
for all contagions diseases affecting the parts of ])lants above 
the ground, because they are all due to fungi, which propagate 
themselves by similar spores carried by air or insects and lodge 
aud germinate on the surface of the host plant before making 
their entrance into its tissues. 
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FIGHTING INSECT ENEMIES — INSECT POISONS 

OR INSECTICIDES 

By C. E. Sanborn. Texas Expekimext Station 

Below are given formulie for making seventeen of the most 
effective insect poisons linown at tliis time : — 

I. Aksenatk of Lead 

Acetate of lead 11 oz. 

Arsenate of soda ....... 4 oz. 

^^'ater .30 gals. 

II. Paris Greex Lkjutd Spkay 

Pans green ........ 1 lb. 

Lime (fresh unslacked) . . . . . 1' to 3 lbs. 

'\^'ater I'OO to 250 gals. 

III. Paris (^iiuoEX Dry 

i\Iix with 25 parts air slacked lime ; used pure to kill insects 
crossing weed patches or feeding on other plants of no value. 

IV. LisrE Si-LRUiu; ^VASII 

Lime (fresh unslacked) ...... 20 lbs. 

Suliihur ......... 1(3 lljs. 

Water 50 gals. 

V. Kerosejte Emulsion 

Plard soap ......... + gal. 

Water . 1 gal. 

Kerosene ......... 2 gals. 

II. For a 5 '^ solution, dilute with ,':!7 gals, water. 

h. Foi- a 15 % solution, dilute with lOA- gals, water. 

c. For a 20 % solution, dilute with 7 gals, water. 
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VI. AVhale Oil Soap 
1 \h. to 2 £i-al.s. ^\•atel•. 



VII. Fol; A \VlXTER Sl'KAY FIIK EvERHKKliXS 



Eesin, pulverized 
(.'austic soda, gi-aiiulatrd, US '^ 
Fish oil .... 
Water for linal bulk . 



20 lbs. 

41- lbs. 

;! i,ts. 

l.-.O -als. 



A^III. Foi; A SiJnim; Si'K-ay 

1 qt. flowers of sulphur dissolved liy boiling with 10 IVis. 
jiotash soap in 1~> gals, of water. To use, dilute with ;!."> 
gals, of water. 

IX. ]!iii;iii-:.\ux ]\rjxTi i,-K 

If this spray is being used where biting iu.sects are iiijuri(ms, 
its purpose may be doubled by adding the arsenical as given : — 

< 'opper sulphate ....... ;"> llis. 

Liuie (fresh unslached )...... '.) llis. 

^X'dtn■ .-.O gals. 

Acetate of lead . . . . . . . .11 oz. 

Arsenate of soda ....... 4 oz. 



X. CarBOX BlSl'LI'llIDE 

2 to 4 lbs. to lODO (Ml. ft. of space. Set m vessels and allow 
to evaporate. Gas ^\'ill sink through grain and smother weevils. 

XI. liEFdj:!-: I.xsEi'TS Ai'FE.vu IX THE Sprixo 

Trees sliould lie l)andaged from a few inches below surface 
of soil to two feet above with newspapers or other coirvenient 
material. Remove and burn bandages after hibernation of 
insects. 
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XII. Inject kerosene into the tunnels. 

XIII. Kill larvie in tunnel with a ^yil■e or in some cases cut 
the larva; out. 

XIV. o. After liarvest destroy its food jilants and allow no 
hilievnating places to exist except as traps for birrning. 

h. t'ontrol by infecting with parasites or contagious diseases. 

c. Destroj' infested fruit. 

d. Cultivate the soil two or three inches in depth. 

XA'. SuLPHUK AS A 1">KY SpKAY 

Applj' with a dust sprayer or shake it through a canvas bag. 

XVI. PoisnxEii IIait 

Paris green or white arst^nic ..... 4 oz. 

Bran 10 lbs. 

Molasses or thick sugar-water ..... 1 pint 
"Water, enough to nuike a soft dough. 

XVII. Spray premises or di}) animal in two per cent solu- 
tion of zenolium. 

LIST OF HAEMFUL INSECTS AXD REMEDIES 

Following is a list of the w^orst insect pests, and the best 
means now known of fighting them. The insecticides are 
referred to by numbers from I up to XVII, given above. 

Angirlar winged katydid (Microcentrinn retinerri^ij Burm.). 
I, II, III, or IX. 

Angumois grain moth (Sitotror/a cerealeJhi. L.). X. 

Ants (different species). X (pour in their nests). 

Apple curculio (Anthonomvs riradriij/bbus, Say). I or II. 

Apple tree aphis (different green species). V, b. immediately 
before leaves fall. 

Army worms (Spring) = Lencauia iinipunrtn. Haw. : (Fall) = 
Laphyrjma frurjiperda. A. & S. III. 
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Bag worm (Thyridopteryx spp.f). Hand pick bags. 

HoU worm (Heliotlds obsoleta, Fab.). Fall and winter plowing. 

F>ean and pea weevils. X. 

I!ed bug (KUiiophihts lectidaria, L.). Spray with gasoline. 

lUister beetles (different species). FII, or spray colonics 
with gasoline. 

lUister beetles of pliun ( Pemphojxea Te.nina, Lee). Destroy 
mechanically. 

Cabbage aphis (Ajihis hrafixico'. L.). V. a or h, VI. 

Cabbage maggot {Prijuniyia /(/-((.s-.s/ri/, l!(juclie). A})i)ly td- 
bacco dust as a preventive. 

Cabbage worm (PoutUi ropa', L.). I, H, or III. 

Chicken lice and mites. Spray premises with zenoliiiiii and 
a|iply kerosene to roosts; provide dnst l)atlis for fowls. 

Chinch bug (Blissn.s lencojiterds. Say). XIV, a or h. 

(Jitrus white fly (^Ueyniilrs citri. Kiley & Howard). VII or 
VIII. 

Codling moth {Car/HjcdjisiA poiiioiii'lld, L.). II. 

Colorado potato V)ei'tl(.^ {Jji^phiota rsn (h'ccm-liiii^ata. Say.). I 
or III. 

Corn ear-worm { JJcIiullins nhsolv/n. Fab.). Fall or winti'r 
plowing. 

Cut worms (many species). XA'I. 

False chinch bug {Xysin.'i Kiujiistiitii.s, Uhl.). V, a or b. 

Flat headed apple tree borer (Clirysobothris femorata, Fab.). 
XIII. 

Fleas (different species). Remove all dust and rubl^isli ; 
clean floors and sprinkle with kerosene : keep out dogs and cats : 
scatter pyrethrum powder under carpets and in kennels. 

Glover's scale (Lejiidoaaphes r/Jorerii, I'ack.). VII or VIII. 

Grain beetles (different species). X. 

Grasshoppers (different species). I, II, or III. 

Green bug (Toxop>t.era gramiimm, Ilond.). See page IT);"). 

Harlequin cabbage bug (Murijantui, hhtriovica, Hahn). VI 
or V, b. 
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Hemispherical scale (Lecaniiini hemisphericnm, Targ.). YII 
or VIII. 

Hessian fly [Mayetiola destnirtor, Say.). XV, a, and late 
sowing of wheat. 

May beetles (LachnoMerjia, several species). I, also jiasture 
infested grass land with hogs. 

Melon aphis (Ajjhis gosst/pii, ( Jlov.). X^' and V, a. 

Mexican cotton boll weevil (^1. ijrandis, Boh.). See page 
1.32. 

Mosquitoes (different species). Destroj- larvte by pouring 
kerosene on water where eggs or larva? are. Cover cisterns, 
empty troughs, cans, and useless vessels of all kinds. Watch 
for stagnant pools of water and drain them. Put fish in per- 
manent pools and tanks. 

Oyster shell bark louse of the ap)ple {Lepidosaphes poinornm, 
Bouche'). IV. 

Peach scale {Aidacaspis pentufjuna, Targ.). IV. 

Peach tree borers (Suniri)ioide(t exiUoxa, Say, and Syiicuit/i.edon 
pktipes, Say). XII, XIV. 

Plum curculio (Coi)otracJieh(s nentijiliar, Hbst.). Jar trees 
in early morning, collect and destroy beetles. 

Purple scale (Lepddosaphes citricola, Pack.). VII, VIII, 
winter spray on deciduous trees, I^^. 

Red spiders or mites (different species). XVI, XVII. 

Round headed apple tree borer {Sapierda Candida, Fab.). 
XIII, XIV, XII. 

San Jose scale (Aspidiotus peniiriosiis, Ckimst.). IV. 

Scurfy scale (ChisoHusjjis furfiira, F.). IV. 

Soft scale (Lecaniuin hesperidum, L.). 

Southern plum aphis (Aphi.'i setarim, Tlios.). V, h, imme- 
diately before leaves fall or before buds open and after eggs 
hatch. 

Striped cucumber beetle (Diahrotica vittata, Fab.). 

Sweet potato weevil (fh/Ias fonnicanis, Fal_i.). X. 

Tent caterpillar. The American (Midcicosoiiia Am.encana, 



APPENDIX 307 

Fab.). 'When tents first appear cut off branches to %vhich they 
are attached and bnru. 

Tomato worm (PhlegethoiitiK.s se.vta, L. ). Hand pick and 
destroy. 

Twig girdler {Oncidert's sp..'). Burn amputated twigs. 

Woolly aphis (Schizoiieniri luiiifjerii, Hausm.'). V. b. 

Footnote. , Followinf; are the name.s, with their abl.ire\iations, as 
used after the technical names of insects herein treateil : A. & S., Alibott 
& Smitli ; Boh., Boheman ; Bouche, Boticlie ; liunii., Buruieister ; 
Coiiist., Conistock ; F., Fitcli ; Fal)., Fabricius ; ("ilov.. Ghiver ; Ilarr.. 
Harris; Hausni., Hausniann ; Ilahn, Halm; Haw., Haworth ; Hl)st., 
Herbst ; Howard, Howard ; Lee, Leconte ; L., Linnajiis ; Pack., Packard ; 
Riley. Pviley ; Kond., liondani; Say, Say; Targ. , Targoni ; Thos., 
ThoLQas ; Uhl., Uhler ; Walsh, Walsh. 
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JUDGINCx STOCK — TEXAS A. & M. COLLECK 



\LF Of TdlNT.S FoH GF.LniNG 



1. Age 
General Appearance : 



2. Height ......... 

3. \YEiGnT, over 1500 lUs. . . . score according to age 

4. Form, broad, massive, low set, propnrtiojied 

5. Quality, bone clean, yet indicating sufficient substance 

tendons distinct, skin and hair fine 

6. Te.mi'erament, energetic, good di.siiosilion 

Head and Neck: 

7. Head, lean, medium size ..... 

8. MuzzcE, fine; nostrils large ; lips tliin, even . 

9. Eves, lull, bright, clear, large .... 

10. Forehead, broad, full ...... 

11. Ears, mediimi size, well carried . . • . 

12. Neck, muscled ; crest high ; tlimatlatcli fine; wiiidpiii 

large 

Forequarters : 



13. 
14. 
15. 
10. 

17. 
18. 
l!l. 
20. 



21. 



Shoulders, sloping, smooth, snug, extending into back 

Arm, short, tlirown forward ...... 

FoREAR-M, heavilj' muscled, long, wide .... 

Knees, wide, clean cut, straight, deep, strongly sup- 
ported .......... 

Cannons, short, lean, wide ; sinews large, .set back 

Fetlocks, wide, straight, strong . . 

Pasterns, sloping, lengthy, strong 

Feet, large, even size, straight; lioru dense, dark 
color ; sole concave ; bars strong ; frog large, elastic ; 
heel wide, high, one-half length of toe ... 

Legs, viewed in front, a perpendicular line from the 
point of the shoulder should fall upon the center of the 
knee, cannon, pastern, and foot. From the side, a per- 
pendicular line dropping from the center of the elbow 
joint should fall upon the center of the knee and pas- 
tern joints and back of hoof ..... 



Total 
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Oka IT IIoKsK ■ 



Pul^IS — Fnit <^KI.I>INi; 



lli:<n:(;llT FolMVAHl) .... 

Body: 

CiiKsr, deep, wide, l(]w, large girth 
l\ii!s, lung, close, sprung 
I'jack, straight, short, broad . 
Liiix. wide, sliiirt, thicVc, straiglit . 
rsiiKKLiN'K, Hank low 
Hindquarters : 

7. Hu's, sniiiotli, wide 

8. Ciioi I', long, wide, muscular .... 
'.I. T.u I., attached high, well carried . 
II. Tuiou-^. muscular ...-., 

1. Qi'vr;TKKs, deep, heavily jnuscled . 

2. (ivsKiNs (>K Lliwer TiiioHS, wide, inusclcil 
?,. IIocKS. clean cut, wide, straight 
i. Cannons, short, wide ; sinews large, set back 
"i. Fetlocks, wide, straight, strong 
i. PASTERN'S, sloping, strong, lengthy 

7. P'ki;t. large, even size, straight; horn dense, ilarl 
sole concave; bars stronu ; frog large, elastii 
wide. high, iinc-half length of toe 
•'l.s. Lkos, viewed from behind, a perpendicular line fi-oin the 
point of the buttock should fall upon the center of the 
hock, cannon, pastern, and foot. From the side, a. 
perpendicular line from the hip joint .should fall upon 
the center of the foot and divide the gaskin in the 
middle ; and a perpendicular line from the iioint of the 
buttock should run jiarallel with the line of the cannon 

Action : 

:!'.!. Walk, smooth, quick, long, balanced . . . . 

4U. TuoT, rapid, straight, regular 



SctlKK 



47 



'i'oTAI, 
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JUDGING STOCK — Continued 



LiijiiT Horses - 



nF Points 



GKMtlNi; 



1. Age . ■ . 

General Appearance : 

2. Weight .......... 

3. Height .......... 

4. FoHii, .symmetrical, smooth, stylisli .... 

5. Quality, bone clean, fine, yet indicating sufficient sub- 

stance ; tendons defined; hair and skin Hue 

6. Tempera.ment, active, good disi)osition .... 

Head and Neck : 

7. Head, lean, straight ....... 

8. Muzzle, tine ; nostrils large ; lips thin, even . 

'.I. Eyes, full, bright, clear, large ..... 

10. Forehead, broad, full ....... 

11. Ears, medium size, pointed, well carried, and not far 

apart .......... 

12. Neck, muscled ; crest high ; throatlatch fine; windpipe 

large 

Forequarters : 



IM. 



14. 

15. 
10. 
17. 
18. 
19. 
20. 



Shoulders, long, smooth with muscle, oblique, extending 
into back and muscled at withers .... 

Arm, short, thrown forward ...... 

Forearm, muscled, long, wide ..... 

Knees, clean, wide, .straight, deep, strongly supported 

C.iNXONS, short, wide ; sinews large, set back 

Fetlocks, wide, straight ...... 

Pasterns, .strong; angle with ground, 45 degrees . 

Feet medium, even size, .straight ; horn dense ; frog 
large, elastic ; bars strong ; sole concave ; heel wide, high 

Legs, viewed in front, a perpendicular line from the 
point of the shoulder should fall upon the center of the 
knee, cannon, pastern, and foot. From the .side, a per- 
pendicular line dropping from the center of the elbow 
joint should fall upon the center of the knee and pas- 
tern joints and back of hoof ..... 
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I.l.iMT IIuliSF, 



IE OF Points — Fop. Gei.iiino 



BjiOUGllT FOItWAKD 

Body: 

22. 



24. 



Chest, deep, low, larue girth . 

lliBS, long, sprung, close 

Back, straight, short, broad, uiuseled 

25. Loin, wide, short, thick . 

26. Underline, long, flank let down . 
Hindquarters : 

27. Hips, smooth, wide, level .... 

28. Ckoup, long, wide, muscular .... 

29. Tail, attached high, Avell carried . 

30. Thighs, long, muscular, spread, open angled . 
.31. Quarters, heavily muscled, deep . 

32. Gaskins or Lower Thighs, long, wide, muscular 

33. Hocks, clearly defined, wide, straight 

34. Cannons, short, wide ; sinew"s large, set back 

35. Fetlocks, wide, straight .... 
30. Pasterns, strong, sloping ... 

37. Feet, medium, even size, straiglit ; liorn dense; frog 

large ; elastic ; bars strong ; sole conca\'e , heel wiile, 
high 

38. Legs, viewed from behind, a perpendicular line from the 

point of the buttock should fall upon the center of the 
hock, cannon, pastern, and loot. From the side, a 
perpendicular line from the hip joint should fall upon 
the center of the foot and divide the gaskin in the 
middle ; and a perpendicular line from the point of 
the buttock should run parallel with the line of the 
cannon . . 

Action : 

39. Walk, elastic, quick, balanced 

40. Trot, rapid, straight, regular, high . . . . 



I'kkfki T 
SrOlIE 



Total . 
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JUDGING STOCK — Conlim,e<l 



- SCAI.K OF PotNTS 



deep, broad, low 



General Appearance : 

1. Weic.ht, scdre accordinji' to age 

2. FoEM, straight top line and underline 

set, stylish 

3. QuALiTi, hair tine ; skin pliablr ; dense, clean bone ; body 

covering to be uniform, of a mellow touch, yet suffi- 
ciently firm to indicate a large proportion of muscle 

4. CoNiuTiON, development of flesh and fat; fat indicated by 

spinal covering, rib covering, fullness of flank, purse and 
tongue root 

Head and Neck : 

5. MuzzLK, broad ; mouth large ; jaw wide ; nostrils large 
0. Kyes, large, clear, placid . 

7. Face, short, quiet expression 

8. FoREUEAD, broad, full 
!). Ears, medium size, fine texture . 

10. IIoRNS, fine texture, oval, medium siz' 

11. Neck, thick, .short, throat clean 

Forequarters : 

1^. SiioiLiiER Vein, full ....... 

13. SnoijLTiER, covered with fle.sh, compact on top, smooth 
1-t. I'jRisKET, advanced, breast wide .... 

l.j. Dewlap, skin not too loose, and drooping 

\C>. Legs, straight, short ; arm full ; shank fine, smooth . 



Body: 

17. Cuest, full, deep, wide ; girth large ; crops full 

18. HiBS, long, arched, thickly fleshed 

19. Back, broad, straight, smooth, even . 

20. Loin, thick, broad .... 

21. Feank, full, even with underline 

Hindquarters : 

22. llips, smoothly covered, distance apart in proportion with 

other parts ......... 



TOTAE 
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I o 



Bkf.f Stkku — ScyVI.]': of Toint 



IjUOUfiHT FoHWARP .....,, 

Hindquarters — (['mil. : 

'-':l. I!ij.\]i', liiiiu-. wiMe, even, tail head siiionlli, iidt palcliy 

U. Tin 1!om>. not pnuninent, far apart . 

.'■">. TiiKiiis, full. deep, wide ..... 

id. 'r\vLsr, deep, })lump ...... 

I'T. Pi-t;si:, fidl. indicating fieshiness 

28. ],Ki:s, straiulit, short; shank fine, sninuth . 



TorAL 



Perfect 

SOOKK 



8r» 



ino 



iwLE OF Points — Foi; Pati:^' Cou" 



General Appearance : 

1. WKniUT 

-. FoR.M, ini-iiiie<l to he wedge-sli;iiied . . . . . 

'■'•. Qi'AMTY. hair fine, soft ; skin, mellow, louse, medium 

thiekne.ss. secretion yellow ; hone, clean, Hne 
4. CoNorriov, lean, though vigorous appearance when in milk 
Head and Neck : 

iMizzi.i;, clean cut; mouth liii'^e : nnslrils large 
I'-vi;s, large, hright, full, milil .... 

Faci:. lean, long, quiet expiressinii 

K(u;i:iiE U'. br<.iad ...... 

Ears, medium size, yellow inside, fine texture . 
1(1. llocN-, fine, texture waxy , . . . . 

11. .Xici ]^, line, ruedium length ; tliruat clean, light devvlai 

Forequarters : 

iL'. WmiKits, lean, thin ....... 

l-'l. Snoir.iiEiis, light, oblique ...... 

14. Lkcs. straight, .short ; shank fine .... 



ToTU, 
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JUDGING STOCK— Cimilnued 



Scale of Points— For Daikv C'ow 



I'F.ItFKCT 
SCORF 



BliOUIjIlT FOKWAltD ........ I '''J 

Body : 

15. Chest, deep, low ; girtli large with full fore flank . . j 10 
10. Barrel, rib.s broad, long, wide apart, large slomacli . I 10 

17. Back, lean, straight, open jointed 

18. Loin, broad ....... 

19. Navel, large ....... 

Hindquarters ; 

20. Hips, far apart, level ...... 

21. Ru.MP, long, wide ...... 

22. Pin Boxes ok Thirls, high, wide apart .... 1 

23. Tail, long, .sliin, fine hair in .switcli ..... 1 

24. Thighs, thin, long ........ 4 

EstTTCiiEOs, spreading over thighs, extending high and 

wide ; large thigh ovals ....... 

UiJiiER, long, attached high and full behind, extending 

far in front and full, flexible ; quarters even and free 

from fleshine.ss ........ 

27. Teats, large, evenly placed ...... 

2H. JIammakv Veins, large, long, tortuous, branched with 

double extension ; large and numerous milk wells . 
20. Le<;s, straight, short ; shank fine ..... 



25, 
20, 



Total 



100 



STOCK DISEASES AND REMEDIES 
By Di!. K. p. Maiisteli.ah, Texas A. & il. College 

THE HORSE 

Chronic Indigestion. — The three most common causes of 
chronic indigestion are improper food and water, bad teeth, 
and the presence of worms in the intestines. 

Food and Water. — Animals wlren given faulty food or water 
do not " do well," have an unthrifty hair coat, sweat easily, 
and cannot stand hard work. In suidi cases it is well to 
change the feed supply. 

Bad Teeth. — Horses have bad teeth. j\lany of the common 
defects of teeth can be detected by the ordinaiy observer, if 
he will take the trouble to open the animal's mouth and inves- 
tigate. Common defects are irregular teeth, deca3'ed teeth, 
teeth with sharp edges. Very often a few dollars spent in 
having the teeth attended to will prolong the animal's life and 
usefulness. 

Worms. — Young horses often have worms in the intestines 
that sap their vitality. The .symptoms are the same as those 
of poor food and water. A very safe and efficient remedy for 
this trouble is a drench made of two ounces of turpentine and 
one pint of linseed oil. 

Acute Indigestion: Colic. — If any of the causes of chronic 
indigestion are severe and continued, they lead to colic, the 
symptoms of which are those of chronic indigestion augmented. 
Horses with colic show pain by being restless, getting up and 
down, looking around at side and pawing and stamping. An 
ounce of chloral hydrate in one jiint of water often gives relief 
without causing aiiy of the deleterious effects of many other 
remedies. 

?Ar, 
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Bad Eyes, — The most comiiioii disease of the ej'es of horses 
is " moon blindness." The ttrst attack is mistaken very often 
for a slight injury. But the animal has from time to time, at 
more or less regular periods, subsequent attacks, each being 
more severe and leaving more permanent effects. This is an 
incurable trouble and results in blindness. 

Beards of grains and chaff get in the eyes of animals and 
will cause serious injuries if not removed. A fairly satisfac- 
torj- examination can he made by turning the lids outward 
one at a time. This will in nmny cases bring to view the 
foi'eign body. 

Feet. — Tlie old saying, '-no foot, no horse,'' is as true as 
ever. Bad feet are often due to neglect of the hoofs when 
the animal was young. If the owner would take the trouble 
to trim the hoofs this could be avoided. If this is not done 
they grow o\it of shape, forcing the animal to throw too much 
of his weight on some one joint, tendon, or ligament, with the 
result that it becomes inflamed and is permanently injured. 

Nail Prick. — Lameness due to this comnion troul)le is often 
not discovered at all by tlic layman. The most prominent 
symptoms besides lameness are swelling of the leg, extending 
from below upwards, loss of ai>petite, and fever. A careful 
examination of the foot will bring to view the foreign body 
tliat is causing the trouble. In any case of lameitesf, it in v:i'U 
to examine the foot tJioroiigJiIi/. 

Treatment. — Kemove cause of trouble, enlarge opening and 
fill with carbolic acid or hydrogen peroxide. Keep animal in 
clean, dry ])lace until it goes sound. 

Lung Fever. — Lung fever is characterized by hurried respira- 
tion, high temperature (10.5°-107° F.), nasal discharge of 
rusty color, "stary " eyes, and loss of appetite. The death rate 
in tills disease is high. Death results in about six or seven 
days. 

Treatment. — Tliere are no si)ecific remedies, and treatment 
should not be undertaken bv lavmen. 



APPENDIX 317 

Tetanus (Lockjaw). — This is a disease from which all 
domestic animals may suffer, and most commonly seen in the 
horse. It is due to a germ which cannot live in the presence 
of oxygen. It gains entrance to the animal body through 
punctured wounds or through those in which dirt is ground 
into the flesh. The symptoms are a protrusion of the haw 
from the inner angle of the eye ovei- the ball ; straddling gait, 
marked muscular rigidity ; the tail is carried out, ears are 
pricked, and nostrils are distended. All of these symptoms 
become more marked if the animal is irritated in any way. 

Treatment. — Keep animal (piiet and give soft feed. As a 
])reventive in susjiieious wounds, Tetanus antitoxin should 
be given. This has only a preventive and not a curative 
])0wer. 

Blind Staggers. — ^lan}' theories are prevalent in regard to 
the cause of the e})izo6tic form of this ili.sease. One of the 
most popular is that it is due to some mold or fungus. Ex- 
]ieriments carried out at the Texas Experiment Station tend to 
disprove this idea. To the careful observer, from all ilata 
available at present, it seems to Ije due to labor diet while 
]-esting, for when work stock are used regularly in tlie spring- 
it disappears. 

Sj/ijijitoms. — The aniiual will not lead, and refuses to come 
out of stable. When eating it will stop suddenly with some 
food protruding fronr the mouth, remain this way for some time 
and then start to eat again. ^lauy do not walk straight, ami 
stand with their feet crossed. Some are so badly affected that 
they do not show any regard for obstacles, and will walk, 
or try to walk, through fences, stall })artitions, etc. A large 
per cent of animals that have this disease die; some make a 
partial recovery, and are termed '' dummies." 

Prevention. — Eeduce feed when aniuial is not working. 
Give plenty of roughage and exercise. 

Glanders. — This is an insidious disease quite hard to diag- 
no.se in chronic cases without the use of mallein, a diagnostic 
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agent. Acute cases have blood-stained nasal discharge, star- 
sha[ied scars in nose, enlai'gement of glands in the hollow 
between the jaw bones, and an uuthrift)- condition. In the 
cutaneous form, or farcy, chronic ulcers are formed on the skin. 

Treafmeut. — Incurable. It is unlawful to keep animals 
affected in this way. 

Wounds. — In none of the ailments of animals is cleanliness . 
so essential as in wound treatments. If the best results are to 
be obtained, wounds must be kept clean and unirritated. If 
these conditions are provided, most wounds will heal in a 
reasonable time, but it is often impossible to prevent the 
entrance of dirt or pus. To remove these tirst wash with a 
two per cent solution of baking soda, then a two to five per 
cent of carbolic acid, kresol, or chloro-naphtholeum, and then 
sift over the wounds a powder consisting of one part camphor, 
one part aluui, and four parts boracic acid. 

CATTLE 

Diseases of the digestive organs of cattle are very common, 
due to the fact that these organs are taxed to their limit in 
both milk and beef production. The organs often are only 
overworked and will soon return to their normal conditions if 
given a rest for a few days. Some of the most common forms 
of indigestion are : — 

Bloat, or hoven, due to a distension of the paunch with gas, 
which is caused by fermentation of food. 

Treatment. — Ordinarily, bakingpowdergiven in doses of four 
spoonfuls will often relieve the condition. In some cases it is 
necessary to puncture the hollow of the flank on the left side, 
but this had best be done only by those who have had 
experience. 

Scours. — lu the South, dairymen have considerable trouble 
with calf scours. This is caused by feeding milk Avhich has 
been acted upou by certain bacteria, which are very common 
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and active in a wavni climate. By putting formalin in the 
milk (one part formalin to 5000 parts milk) this trouble can 
be overcome with no serious injury to the stock. Older cattle 
sometimes have diarrhea, but this can generally be overcome 
by regulating the diet. 

Constipation. — When cattle run on dry pastures for some 
time they often become constipated, and if they are not relieved, 
intlammatiou and even death will be the result. This can be 
relieved by giving one pound of epsom salts and one ounce of 
ginger in one quart of rain water. 

Texas Fever. — The symptoms of this disease are a yellow 
color of white of eye, red urine, rapid emaciation, and tlie 
presence of man}!- ticks. 

As cattle that are verj- poor cannot withstand this disease, 
it is well, if practicable, to feed them, lleduce ticks Vjv dip- 
ping and rotation of pasture. 

Black Leg. Si/nipfoiHs. Lameness in one leg, more often 

hind leg, accompanied by swelling which will crackle when 
the hand is rubbed over it, high temperature, rapid respiration, 
muscular tremors in later stage. 

This is an incurable disease when once developed. It can 
be prevented by vaccination. 

Anthrax (Charbon). — While this disease has been reported 
more often in cattle and sheep, all domestic animals and even 
man may contract it. 

The sudden appearance, the short duration of the disease, 
the number of animals affected, cause one to detect the disease 
early in the outbreak. Death is so sudden that in many cases 
tlie clinical symptoms are not very pronounced. However, if 
the disease runs for several days, swellings appear on the 
various parts of the body, neck, brisket, and abdomen. These 
swellings are painful, hot, and hard. If incised, they appear 
to consist of a gelatindike material. 

Treatment. — Incurable; outbreaks are, however, said to be 
controlled by vaccination. 



o20 AIM'ENDIX 

Actinomycosis (Lumpy Jaw). — This disease is eharacteiizeil 
generally by enlargement in the region of the lower jaw. 
Swelling at first is hard and painful and gradually inereases 
in size. Later it breaks in several different places, discharg- 
ing pus with yellow grain-like particles. The disease often 
attacks the bone itself, loosening the teeth and making it 
impossible for the animal to eat. 

Seventy per cent of the eases can be cured if treatnirnt is 
begun early. 

Treatment. — Give two drachms of potassium iodide dail}' for 
ten days ; discontinue and repeat in ten days. If necessary, 
treat a third time. Human beings nuxy contract thi.s disease 
by eating meat of infected animals. 

Milk Fever. — This disease is associated with calving, and is 
characterized by unconsciousness, manifesting itself tirst by 
unsteady gait and crooked neck. Then the animal falls down 
and may lie stretched out or with head curled around to one 
side. Pulse and respiration are normal. 

This disease is very successfully treated by inflating the 
udder with carbolized air or oxygen. Unless the person that 
treats the animal has some knowledge of antisepsis he will 
infect the udder and the cow will develop garget. 

Garget. — The most common disease of the udder is garget, 
which is an infection of one or more quarters of the udder. It 
is caused by the entrance of germs. Pus forms and the milk 
becomes stringy. 

This is a very unsatisfactory disease to treat ; even when 
relieved, it shows a tendency to return. The quarters 
affected may be irrigated witli a solution consisting of one 
part permanganate of jiotash to four or live hundi-ed part.s 
water. 

Swelling or Inflammation of Udder. — When the cow is fresh, 
swelling can be controlled by giving her a pound of salts 
(epsom) followed by one draclun of fluid extract of belladona 
morning and evening until relieved. 
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Batlie the cow's lulder with a liiiiiiient consisting of four 
parts lead water and one part laudanum. 

DOGS 

Rabies (Madness). — Perhaps there is no disease of domestic 
animals that is so much dreaded and feared by people as 
rabies, or ''mad dog." This is largely due to ignorance and 
tlie fact that there are many misleading and ungrounded ideas 
in regard to it, especially the length of time it takes the disease 
to develop. All data and experiments show that the period of 
incubation varies from ten to sixty da3''s. Some of the most 
prominent symptoms are change of voice, change of disjiosition, 
abnormal appetite (in post mortem, sticks, old leather, dirt, etc. 
are often found in the stomach), rapid emaciation, paralysis, and 
death. In the furious form the animal shows tendency to bite, 
while in the dumb form, whicli is the most common, the animal 
soon becomes paralyzed and shows no tendency to bite. 

The conservative thing to do is to quarantine suspicious cases 
securel}'. This will give opportunity to observe the animal. 
If it has rabies it tisnally dies in the course of ten clays. If 
the animal does not die within this time, it is probabh^ not af- 
fected with rabies, and the knowledge of this fact will always 
give persons that may have been bitten a great content of mind. 
As one man remarked who had had some practical exjierience 
"with rabies, " I would not take one thousand dollars for a dog 
that had bitten me. I would keep him and see for myself 
if he developed the disease." 

Persons that have been bitten by a rabid animal should take 
Pasteur treatment immediately. 
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Abdomen. The belly of an animul or hindmost part of an insect. 

Acid. A .sour chemical compound. 

Acid phosphate. A fertihzing material made by mixing sulphuric 

acid with ground bone or ground pho,sphate rock. 
Alkali land. Land having salts hurtful to crops. 
Aluminum. A white metal in clay, often separated and used in the 

arts. 
Ammonia. A compound of nitrogen and hj'drogen. 
Ammonium Carbonate. A compound of ammonia and carbonic acid 

gas. 
Analyze. To separate into elements and find the composition of. 
Annual Plant. A plant that dies root and top the first year of its life. 
Antagonistic. Oppo.scd. 

Anthrax. An animal dLsease, also called charbon. 
Available. Capable of being used. 

B 

Biennial Plant. A plant living two years and making .seed the second 

year. 
Bisulphide of Carbon. A compound of carljon and sulphur called 

" high-life," used to kill weevils in grain. 
Blight. A withering and drying up of plant leaves. 
Bluestone. A compoiurd of copper and sulphuric acid. 
Bordeaux Mixture. A mixture, of bluestone, lime, and water for 

spraying. 
Botany. A science describing plants. 



Calcareous. Composed largely of calcium, or lime. 

Calcium. The metal which, united with oxygen, makes lime. 

Cannon. The bone of the lower leg of the horse. 

Capillary. Composed of little tubes or pores. 

Carabao. Filipino name for the water buffalo. 

Carbon. The main constituent of coal, charcoal, diamonds, and 

wood. 
Carcass. The dead body of an animal. 
Casein. The part of the solids of milk containing nitrogen, and the 

main part of cheese. 
Caterpillar. A j'oung insect. 
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Chemical Change. A very complete <'hange caused by elements 

uniting or separating from each other. 
Chlorine. A gas not found pure in nature, but which «'hen luiited 

with the metal sodium form.s salt. 
Citrus Fruits. Acid fruits like oranges, lemons, and grajie fruits. 
Commercial Fertilizer. A fertilizer bought and sold and sliipped. 
Complete Fertilizer. A fertilizer containing nitrogen, phosphoric 

acid, and potash. 
Compound. A substance made up of two or more elements. 
Concentrated. Strong or condensed. 
Concentrates. Rich feeds like meal, oil cakes, or grains. 
Contagious. Liable to spread. 

Copper Acetate. A compound of copper and vinegar. 
Cretaceous. Consisting of chalk, or lime rock. 

Crossing. MLxing two varieties of plants or two breeds of animals. 
Croup. Top of a horse's hips. 
Crystallize. To form crystals, or grains, like sugar. 



Dicotyledons. Plants having two seed leaves. 

Disseminated. Scattered ab lut. 

Dodder. A parasite, growing on alfalfa and other plants. 

Dormant. Sleeping. 

Dual-purpose. For two purpo.ses. 



Element. The simplest form of matter, as iron or gold. 
Ensilage. Green feed kept in a silo, or air-tight room or pit. 
Escutcheon. The back part of udder and thighs of milk cows, where 

the hair turns up instead of down. 
Evaporate. To pass off in the air. 
Expand. To grow larger. 

F 

Ferment. To sour, or change on account of ferments, or bacteria. 

Fertility. Being fertile or fruitful. 

Fertilizing Elements. Phosphoric acid, nitrogen, and potash. 

Floats. Ground phosphate rock. 

Formalin. A substance used to kill spores or fungi. 

Formula. A prescription or direction for making mixtures. 

Fungi. Little plants that can be seen only with a microscope. 

Fungicide. Something to kill fungi. 

Fungous Diseases. Diseases caused by fungi. 



Geology. The science which describes the rocks of the earth and the 

changes ihcy have gone through. 
Germinate. To sprout. 
Germs. Small living beings that can be seen only with a microscope. 
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Glacier. A moving body of ice. 

Glucose. A kind of sugar that will not form grains, or crystals. 

Gypsum. Laud-plaster, a compound of lime and sulphuric acid. 

H 

Hibernate. To live over winter. 

Hock. Part of the hind leg of a horse. 

Host. Plant anrither plant or insect feeds on. 

Humid. Having natural supply of water. 

Humus. The parth' rotted leaves, roots, and stems of plants existing 

in the soil. 
Hybridizing. The mixing or crossing of plants or animals of different 

species. 
Hydrogen. The lightest gas known, and one of the elements of 

water. 
Hygroscopic. A term used to describe the water existing in substances 

supposed to be dry. 

I 

Infected. A plant or animal is infected when germs or spores of dis- 

, ease enter it. 
Inoculation. The act of inoculating or vaccinating with germs. 
Insect. An animal having six legs and ha\ing its botty divided into 

three parts. 
Insecticide. Insect poisons. 

Inverted. Changed, as from crystal sugar to sticky, gummy sugar. 
Irrigation. Artificiallj^ supplying water to land. 
Isolate. To separate from others. 

K 

Kerosene Emulsion. A spraving mixture of soap, water, and kerosene 
oil. 

L 

Lactic Acid. Acid formed from milk sugar. 

Larva. The grub of insects. 

Layering. Making limbs of plants take root, and then transplanting. 

Legumes. Plants bearing pods. 

Lespedeza. Japan clover. 

Lichens. IjOw moss-like plants growing on rocks or wood. 

Lister. A phjw ha^•ing a double moldljoard and throwing dirt both 

ways. 
Loam. A mixture of sand and clay. 

M 

Magnesium. A chemical element existing in all soils in combination 
with other elements. 

Magnify. To make large in appearance by means of a micro- 
scope. 
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Mammary Veins. Milk veins of a cow just forward from the udder. 
Manganese. A metal somewhat like iron — an element. 
Mechanical Change. Any change in a substance not as complete 

as a chemical change. 
Membranes. Thin walls or di^'i-siong. 

Microscope. An instrument for m.aking things look large. 
Monocotyledons. Plants having one seed leaf. 
Mulch. A cover of leaves, straw, or fine earth for the land. 
Muriate of Potash. A compound of potash and chlorine containing 

50 per cent of potash, and used as a fertilizer. 

N 

Nitrate of Soda. A readily soluble compound containing nitrogen. 
Nitrogen. A chemical element composing about four-fifths of the 

air. 
Nodule. See Tubercle. 
Nutrients. The parts of feed stuff that may nourish the animal. 



Organic Matter. Any material that was formed from living being.?, 
such as plants and animals. 

Osmosis. The mixing of liquids of different strengths through mem- 
branes, or cell walls. 

Oxygen. The gas composing about one-fifth of the air and necessarj' 
for breathing. 

P 

Parasite. A plant or animal living on another plant or animal. 
Pasterns. Part of a horse's fore leg between the hoof and the joint 

above. 
Perennial Plant. A plant living more than two j^ears. 
Phosphorus. The metal which forms phosphoric acid when combined 

with oxj'gen. 
Physical Change. Sec Mechanical Change. 
Pistil. The part of the flower making the seed. 
Pollen. The dust on the stamens of a flower that fertilizes the 

seed. 
PoUeuized. Fertilized with pollen. 
Porous. Having pores: being open. 
Potassium. The metal which, combined with oxj^gen, makes 

potash. 
Prolificness. Bearing abvmdantly. 

Propagate. To multiply by planting, transplanting, etc. 
Protein. The constituent of food containing nitrogen. 
Pruning. Cutting trees back, or trimming. 
Pulverize. To crumble and make fine. 

Q 

Quarantine. To keep within certain limits. 
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R 

Rabies. Madness, as in dogs. 
Reservoir. A storage pond for water. 

Rotation. A certain round, or order, tor instance of crops. 
Roughage. Coarse feed such as hay, straw, or cotton-seed hulls; also- 
called " roughness." 

S 

Sanitary. Cleanly; conduci\'e to health. 

Scion. The part of a plant inserted in a stock in grafting. 

Sedentary. Remaining in place. 

Shredding. Tearing into fine particles. 

Silicon. The metal largely composing sand. 

Silo. A pit or building for preserving green feed. 

Sodium. The metal forming soda when combined with oxygen. 

Soiling. Growing green crops and cutting and feeding to animals. 

Soluble. Dissolving in water. 

Special-purpose. For one purpo.se. 

Species. A group of plants or animals rather closely related. 

Spores. Seeds of fungi. 

Sport. A plant or animal quite different from its ancestors. 

Spraying. Sprinkling or forcing liquids in a fine spray over plants. 

Stamens. The parts of flowers furnishing pollen to fertilize the 
pistils. 

Sterilize. To kill germs, generall_v by heat. 

Stock. Plant into which another plant is grafted or budded. 

Stomata. Pores or holes in plant leaves that take in air and give off 
water. 

Stover. Dried corn stalks after the grain has been removed. 

Subsoil. Part of soil under the top soil. 

Succulent. Green; containing much water. 

Sucrose. Grain or crystal sugar. 

Sulphate of Potash. A compound of potash and sulphuric acid con- 
taining 50 per cent of potash. 

Superphosphate. Acid phosphate. 



Terracing. Leveling land in a way to prevent washing. 

Tetanus. A disease called lockjaw. 

Thermometer. Instrument for measuring temperature. 

Thorax. That part between the head and abdomen. 

Tillage. Working the land. 

Transplanting. Taking up and setting out plants again. 

Transported. Moved from original place. 

Trifolium. Having three little leaves on one stem. 

Tubercle. A wart or knot or nodule on roots of leguminous plants. 

U 
Udder. The milk organs to which the teats are attached. 
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Veterinary Science. The science teaching the prevention and cure 

of diseases of animals. 
Vitality. Strength to germinate and grow. 
Vulture. A buzzard, or carrion crow. 

W 

Water Table. The level of standing water in the soil. 
Withers. The high point abo-^'C the shoulders of a horse. 

Z 
Zebu. The sacred cattle of India. 
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Acclimation fever, 250, 251. 

Aciil phosvJiate, 88, 89, 93, 94, 95, 

97, 98. 
Actinomycosis, or lumpy j:iw of 

cattle, 320. 
Alabama Experiment Station, 

Depth of plowing, 107. 

Experience with fertilizers, 103. 

Restorative crops for oats, 159. 
Alfalfa, 197, 198, 
Alkali land, 17. 

Angora goats, 279, 280, 2S2, 2S3. 
Animal diseases, 250-254 ; Ajapendix. 
Animal husbandry, 255-257. 
^Animal manures, 3, 95. 
Annual plants, 53, 
Anthrax or charbon of stock, 319. 
Arkansiis fruit land, 221. 
Arkan.sas rice land, 163, 164. 
Arsenate of lead, 302. 
.Articlioke, Jerusalem, 206. 
Ash, 235. 
Asparagus, .Appendix, 295. 

Bacteria, 46-51. 

Effects on soils and manures, 47. 

On legumes, 48. 
Bad teeth of horse, 315. 
Bagasse, 175. 
Balanced ration, 246. 
Banana famih', 207. 
Barley, 1.55. 
Barnyard manure, 95. 
Beans, velvet, .sov, 196, 197. 
Bees, 284, 285. 
Beets, 298. 

Beggar weed, 204, 205. 
Bennett, Professor R. L., experiments 
in raising earlv cotton, 141, 
142, 143. 
Bermuda grass, 208, 209. 
Biennial plants, 53. 



Birds, 133. 
Blackberry, 66, 299. 
Blackleg, 250, 319. 
Black prairie, 20, 21. 
Blight, 49. 

Blind staggers of lioise, 317. 
Boll weevil, 128-134. 
Bordeaux mixture, 303. 
Borer, Peach, 306. 
Budding, 62, 63, 
Bur clover, 202, 
Burbank, Luther, 76, 
Butter making, 289-293, 

Cabbage, 229, 230, 231, 299, 
Cactus, feeding, 24,S, 
Campbell, H. W., 108, 157. 
Capillary attraction. 39. 
Carbo-hydrates, 235. 
Carbonic acid gas, 2, 6. 
Carpet grass, 209. 
Cattle, 263-273. 
Celery, 216, 233, 299. 
Chemistry of soil and products, 31-35- 
Cherries, 62. 
Chickens, 283, 2S4. 
Chinch bug, .305, 
Chinese, plowing laud \\'et, 116, 
IMethods of growing rice, 162, 
Chloro-naphtholium, 318. 
Chufa, or grass nut, 206. 
Churn, 290. 

Citrus Fruits, 224, 225. 
Clay and clay-loam soils, 15. 
Clover, red, mammoth, crimson, 201- 

204. 
Coast prairies, 18. 
Coco, or nut-grass, 240. 
Cold-frames, 230, 231. 
Commercial fertilizers, 98-105. 
Complete fertilizer, 93. 
Composts and guanos, 92, 
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Compounding rations, 244—249. 

Concentrates, 236. 

Constipation of c.ittle, 319. 

Copper acetate, 301. 

Corn, 149-153. 

Corn stover, 152, 153. 

Shredded, 152. 
Cotton, where grown, 135. 

Baling, wrapping,and handling, 145. 

Earliness and yield, 143. 

Judging, 146. 

Planting and cultivating, 1.3S-141. 

Size of crop, 135. 

Tl^ickness of planting, 144. 

Types to plant for, 143. 
Cotton seed, yield of products, 146- 
147. 

For feeding, 146. 

For fertilizing, 95. 
Cowpeas and peanuts, 1S1-1S5. 
Crab grass, 213, 214. 
Cream separator, 290, 291. 
Crop rotation, 86-90. 
Cross timbers, east and west, 23. 
Crossing and hybridizing, 59, 60. 
Crude fiber, 238, 239. 
Cucumber family, 299. 
Cultivating to save moisture, 43, 116. 
Cuttings, 65, 66. 

Dairy-bred steers for beef, 265, 

268. 
Dairying, 286-294. 
Diseases of animals, 250-254, 315- 

321. 
Of plants, 49, 50, 300, 301. 
Ditch, proper shai)e, 82, 83. 
Dixon, David, 92. 
Dog, 321. 
Doura corn, 190. 
Drainage, 82, 83, 84 
Draining marsh and creek land, 

S3. 
Dry farming, 108. 
Drj' matter, digestible nutrients, and 

fertilizing matter in 1 00 lb. 

feed stufis, 240-243. 

Earthworms, 80. 
Eggplant, 299. 



Elements, 30-35. 

Elevation and productions, 28, 29. 

Evaporation from earth, 42, 43. 

From leaves, 41. 

Produces cold, 42, 43. 
Extensive farming, 215, 216. 

Families, economic, of plants, 295— 

300. 
Fats, 234, 235. 
Feeding animals, 234-249. 
Feet of horses, 316. 
Fertilizer, stimulating effects, 101, 

102. 
Fertilizer mixtures, 99, 100. 

Manures and, 92-97. 
Fertilizers, commercial, 98-105. 
Fibrous roots, 56. 
Figs, 221, 222, 223, 298. 
Flies, 127, 128. 

Florida beggar weed, 204, 205. 
Florida cattle, 270, 271. 
Flowers, 58, 59, 60. 
Formalin, 228, 319. 
Fowls, poultry, 283, 284. 
Fruits, 215-225. 
Fungicides, 300, 301. 
Fungous diseases, 49, 50. 

Gardening, Truck, 227-233. 

Geese, 284. 

Georgia E.xperimeut Station, 

Experience witli rotation, 89. 

Rotation subsoiling, 106. 
Germs, Bacteria or, 46-50. 

Effects on industries, 47. 

EfTects on soils and manures, 47. 
Girdler, Twig, 307. 
Glacier, 10, 11. 
Glanders of horses, 317,318. 
Goosefoot faniih', 298. 
Grade stock, 286, 287. 
Grafting, 64, 65. 
Grape, 299. 
Grape fruit, 224. 
Grass family, 296, 297. 
Grasses and other forage crops, 208- 

214. 
Great plains, 22, 23. 
Guanos and composts, 92. 
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jiiinea and Para grasses, 212, 213. 

3airv vetch, 199. 

riams, Smithfield, 275. 

Hawaii, yields of cane, 170. 

Htenry's feeds and feeding, 26S. 

iog cholera, 253. 

Hog raising, 275-279. 

Horses and mules, raising, 258-262. 

Host, 300. 

Hotbed, 229. 

Hunter, Dr. W. D., 129. 

Hybrid, 60. 

'niproving the land, 78, S-i. 

.nsect friends and enemies, 125- 

134. 
:nsecticides, 302-304. 
insects, harmful, and remedies, 304- 

307. 
indigestion, of horses, 315. 

Of cattle, 318, 319. 
ntensive fariTiing, 215, 216. 
owa Experiment Station, 268. 
rish potatoes, 227-220, 299. 
rrigation, 119-124. 
Amount of water for success, 

123. 
Arid sections, 120. 
For rice, 119. 

In humid sections, 120, 121, 
122. 

Tapan clover, 210. 
Fapanese rice culture, 162. 
Fapauese persimmon, 63. 
Terusalem artichoke, 206. 
Tohnson grass. 210, 211, 212. 
Fudging, Cotton, 146. 

Beef cattle, 312, 313. 

Dairj"^ cows, 313, 314. 

Draft horses, 308, 309. 

Light horses, 310, 311. 

Live stock, 308-314. 

Kafir corn, 190-195. 

Kainit, 93. 

Kansas Experiment Station, 

Experiment with cattle, 268. 

Subsoiling, 106. 



Kerosene emulsion, 302. 
Kinds of soil, 15-26. 

Larva, Boll weevil, 128. 

Layering, 65, 66. 

Legumes, bacteria on, 48. 

Lily family, 297. 

Lime, 33. 

Lime soil, 19, 20, 21. 

Lime sulphur wash, 302. 

Lic[uid manure, 96. 

Loam soil. 15. 

Louisiana Experiment Station, 

Depth for fertihzer, 103. 

Rotation, 89. 
Lung fever of horses. 316. 

Mallein, 317. 

Malley, Professor F. W., 129. 

Mallow family, 298. 

Mammoth clover, 203. 

Manures and fertilizers, 92—96. 

Materials of commercial fertilizer, 

93. 
Melilotus, 203, 204. 
Melon wilt, 50. 
Mexican clover, 204. 
Milk fever of cows, 320. 
Milo-maize, 190-195. 
Minnesota Bulletins on beef cattle, 

268. 
Mississippi Experiment Station, 

Beef cattle, 268. 

Subsoiling. 106-108. 
Mixing fertilizer, 98-101. 
Moisture, soil, 37-41. 
Mosquitoes, 128. 
Muck land, need of potash, 101. 
Mulberry, 298. 
Mulch, ioS. 
Mustard family, 298. 

Nail prick of horse, 316. 
Nightshade family, 299. 
Nitrate of soda, 99. 
Nitrogen, 33. 

Nitrogen-free extract, 238, 239. 
Nitrogen-gathering crops, 48, 49. 
Nodules, or tubercles, 48, 49. 
Nutrients, 236. 
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Oats, 158. 

And vetch, 159. 
Olive famih-, 300. 
Onion, 232, 233. 
Orange family, 299. 
Orcliard croyj.s. 21.5-225. 
O.smosis, 56, 57. 

Palm family, 297. 

Para and Guinea grass, 212, 213. 

Paris green, 302. 

Parsley, 299. 

Pasture grasses, 208-214. 

Pea family, 299. 

Peach, 217-220. 

Peanuts, Cowpeas and, 181-1,85. 

Pears, 64. 

Peas, 181-1.85. 

Pecans, 223, 224. 

Budding, 63. 
Peppers, 299. 
Perennial plants, 53. 
Phosphoric acid, 34, 35, 
Physics of soil, 37-44. 
Pistil. 58. 

Plant diseases, 49, 50. 
Plant food, proportions from air, 

earth, and water, 1-4, 0. 
Plowing. Deep, 106-108. 

Flat or in beds, 112. 

In the fall, 113, 114. 

To save moisture, 114, 115. 
Plows, sandy land, black land, 109. 
Plum, 62. 
Poisoned bait, 304. 
Pollen, 58. 

Pollination, 58, 59, 60. 
Poor land, unprofitable, 78. 
Potash, 35. 

Potassium sulphate, 99. 
Potato, Irish, 227-229, 299. 

Sweet, 176-180, 228. 
Poultry, 283, 284. 
Prickly pear, feeding, 248. 
Proportions of plant food, 100, 101. 
Protein, 234. 
Priming, 219. 
Pulling fodder, 152, 153. 

Quarantine line, 251, 252. 



Rape, 204. 
Ration, 244-249. 

Balanced, 246. 
Razor-backs, 275. 
Red lands, 20, 21. 
Restorative crops, 88, 89 
Rice, 162-168. 

Oriental methods, 162, 163. 

Products in sack of, 167, 168. 
Rock, how made into soil, 8, 9, 10. 
Root tubercles, 48, 49. 
Roots, 55, 56. 
Rotation of crops, 86-91. 
Round bales of cotton, 142, 145. 
Rye, 155. 

Saccharimeter 172. 

San Josc5 scale, 218, 306. 

Satsuma orange, 63. 

Scab, potato, 228. 

Scion, 65. 

Scours of calves, 318. 

Seed selection, 68-77. 

Semiarid soils, Arid and, 15, 16. 

Sheep and goats, 279, 280. 

Sirup making, 171-173. 

Soil, 8. 

How formed, 8, 9, 10, 11. 

Light and hea\'>', 26. 
Sorghums, 190-195. 
Sport, 71, 72, 
Spraying, 300, 301. 
Stamens, 58. 
Stimulating effect of fertilizers, 101, 

102. 
Stock, 63. 

Strawberries, 59. 299. 
Subsoil, 8. 

Sub.soiling, 106, 107. 
Sugar cane, 169-175. 

Making sirup and sugar, 171-175. 
Sulphur spray, 304. 
Sunshine, its work-, 33. 34. 
Sweet potato, 170-180, 228. 

Terracing, 80-82. 

Texas Experiment Station, 71, 129. 

Texas fever, 250, 251. 

Tick, cattle, 127, 128. 

Tile draining, 83, 84. 
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Tillage, 113-117. 
Toad, 134. 
Tobacco, 186-189. 

Shade-grown, 187, 1S8, 
Tomato, 229-231. 
Turkeys, 284. 

Uf.lder of cows, Di,sea,se of, 320, 321. 

Vetch, 1.59. 

Vetch, hairy, see Hairy vetch. 

Vitality of seed, 70, 71, 

Walnut family, 297, 298. 
Water, forming soil, 11, 12. 



Water, eva]>orated from .soil, 42, 43. 

Of soils, 37-42. 

Required by crops, 37. 
Weeds, 71. 
Weevil, Cotton boll, 128-134. 

Grain, 127. 
Whale-oil soap, 303. 
Wheat, 154-161. 

In a barrel of flour, 157, 1.58. 
Wind-blown soils, 12. 
Wisconsin Experuiient Station, 

Experiment with hogs, 276. 
Worms of horses, 31.5. 
Wounds of horse, 318. 

Zebu, or sacred cattle, 263, 264. 
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